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I PREFACE 

TH E Lawj of Motion , eftabli/h'd by DiTinii 
Wifdom in the Nature of Things, are, with- 
out doubt, uniformly and univerfally obferv'd 
throughout every part of the Creation ; and 
confequently, tbtkfour great Wheels of Fluid Natdre, 
which I have undertaken to confider, viz. Sprivgi, Rain, 
Wind, and Tide; muft have their conftant Revolutions 
determin'd by the fame Laws, and be adjufted and 
carried on, exaflly according to Statical Principles. 
But it is equally certain, that No Man can find out 

,bt W<.rk thdt God pjakcrh, from the beginning to the end^ ; 

nor trace the Order of remote Cailfes, which lie 
involv'd in endlefs Combinations, to their firfl Ori- 
gin, in the immenfe Regions of y^ir and Water : where- 
fore, being to treat of thefe Efells, which are Co well 
known to us, and lie d;iily expos'd to our Senfes; t 
fhall not need to anlufe my Reader with Hypothetical 
Conjedures: grotinding my Ditcourfe all the way up- 
on the Things themfelves, or fuch acknowledg'd Pro- 
pertiei of 'em, as are fufiiciently afcertain'd by repea- 
ted Experiment and Obfervation. 

As/r/?, It being allow'd, that the Air gravitates (as 
appears by the Barofcope) as well as Waier; and Expe- 
rience alluring us, that Springs, Rain, Wind, and the 
Sea, tend always dire<aiy dov;nivards, unlefs fome exte- 
fiour Impediment give 'em a Defleiilion : Hence I 
may conclude, that their common Tendence that way, 
by their own Gravity, muft be the principal interiour 
Canfejof their Generation, or Produiflioni and that 
the Three former may be traced up to their firit Ori' 
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gio, by followiBg the Trad of their confiant Motion 
(Jiiwmvards) revers'dj with the fame Certainty^ that 
timers are traced upwards to their refpedive Fount ainsy 
which firfi prodac'd 'em : And whereas the Tide con- 
iifisof an Inequality of the Sea's Surface; however ic 
be TAisd above its natural Levels it muft be defrefsd 
again as much, by the Ponderation of its oiim fVeigbt^ 
CO compleat its Tidal Motion. 

Bnt^ becaufe all dired Motion muft terminate at 
laft; and the Circulation of thefe voluble Fluids is per- 
petual ; fome exteriour Agent muft revolve 'em again 
npvardsy contrary to their natural Propenfion : And 
unce we find by Experience^ that Light and Heat 
raife Water, in A/i//, up to the Clouds ; and by rari- 
fying our grcffer Air, fwell it higher into the Sky : 
Hence it may reafonably be concluded, that the Rays 
of the Sun, by hoifing 'em Both aloft, and letting 'em 
iall down again; produce Sfrings, Rain, and ff^md^ 
alternately. 

Thefe Tlree, whofe Appearances are much fewer 
and lefs perplex'd, I have examined, after a brief man- 
ner, in my Jirfi Treatife : as a preliminary to my 
fecond of the Tide j They all, after fome fort, affecting 
the Sea; But efpecially the JVinds, which immediately 
ftir up its Surges : and more particularly thofe Winds 
which Trade upon the Ocean,- Come periodically , to op- 
pofite Points at feveral Scalonsj whilft others drive 
Its Surface continually Weflward : Whofe Origin and 
Courfe I have defcrib'd, in the Clofe of my firft Trea- 
tife; according to the Hiftorical Ohftrvations of that 
mott learned and accurate Meteors. logift. Dr. Edmund 
Halley, the Savlian Profeffor at Oxford. 

tJexty concerning the Exteriour Agent, which ftir- 
reth up the Sea, and caufeth the Tide: In regard the 
Diurnal Courfe of the Mcon conies up fo clofe, at eve- 
ry /x Lunar Hour's diftarxe, with the Terms of its 
JhJppJs and Ebh, as to argue as abfoluce a Dependence 
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thereon, as any Effe<Jl whatfoever can hare on its pro* 
per Caufe; and this fo remarkably, That fuc& a 
Moon makts fuel a Tide, is the N.ivigator's COinnuin 
Expreffion ; It is fcarce to be doubced, but that Her 
Influence is chiefly concern 'd in the Tidal Affair. 

But whether Her proper Action be co raifi the Sea's 
Surface above, or defrejs it hdow its natural Level, feems 
not fo eafy to determine; fince its Motion, alternate- 
ly uf and dewfi, may be alike occafnn'd by Either. 

The Antimts generally attributed to the Moon a 
Power of raifing or fweSing the Surface of the Ocean, 
after the manner of Boiling Water : whence it was 
called the ty£fiui, or Ebullition of the Sea ; which 
they held was at once excited in the Parts direi^ly un- 
der her Meridian, and thofe, diametrically oppofite to 
'cm : The former by her direB, this by her reflex'd 
Rays. In this Opinion we find Arifiotlt, with all the 

TeTifatetis School} Strabo , Pomponius Mela, Plinj', &C. 

This laft Aathor pleafanily calls the Moon, (* ) Sydut 
avidum, trahenfyue fecum hauftu Maria, Sic. And Ar i- 
fiotlesWoiA, to exprefs thefe Ebullitions, is 'iy.TTzivtta 
which he feems to explicate by jw^twi- «pir«( ; faying, 
they do (t) 0'i^-^^'>^^"^ *'«* '■? C*'-'-^'^ 

When the Copemican Syfteme was reviv'd, many of 
its Favourers endeavour'd to account for the Courfe of 
the Tide from the Motion of the Earth ^ as, GaliUasy 
Lord Verulam, Mr. Hobbei, and others: But not fuc- 
ceeding herein j Det Chartei brought in the Mvi,ns Prcf- 
fure to its Affiftance : ( l| ) making the F^arth's Retaicn 
to fiir up the ambient Air into Motion, and the Moon's 
InterpoHtion, between the Inlide of her Orb and the 
Outfide of our Ocean, to comprefs ic into a fyifid 
within our Hemifphere ; which iVinJ, as he (mifta- 
kingly) fuppofes, proceeding from the Rotation of the 
Earth to the Eo^ward C the above-named Dr. Ujlky 
having demonftrated the contrar y ; ) mutt carry ■vJth 
fr}W;:^.Nlif.^.:.c.97. (i)yirijl.dem'idii,c.^. (■,) PrAf.PAiV.P \.% >/i' 
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it di*t Fortioa of Air, which is incumbent <m this 
Sf^mmf fan of the Earth , forward co the moft 
ff^trh Poiots thereof C htJwifitT than a EmlUt out of 
die SwHuh of a Cammm) in tvelvt btttri fpace : and the 
TDmonr of Water, which it affc^ , maft likewife ac- 
company it throDgh the fsme Space in the Jeme Time. 
Which is inconfiftent with all Obfervacion ; and mnft 
render the A^t of T^tvigatlm altogether imprsdicable. 
The Troth b, not only Da Chertit, but mofl other 
Authors who hare handled thi<Sobjei3of {he7ii/f,have 
fall's under the fame grand Xdiftakes : which are, 

1. That they imagine xnpiftr and frimegaiialTea' 
deuce CO be from £*/ to We/. 

2. That it makes High<waier in all Places, vthert 
and when the Moon is on the Meridian. 

The quite cntrarj to both which, is found true by 
the beft Obftr-vaiim ; as I have taken occalion more 
amply to (hew throughout my SecenJ Trtatife. 

Wherein the RtaJrr ( I hope to his Satisfa<aion) will 
find how 1 have endeavour'd to lay fuch Catifei of the 
Tide, as are no ways inconfiftent with the EffcQj them- 
felves, or thofe Ph^ncmtna^ of which Experience and 
Obfervation has affur'd us : How, after 1 have trac'd its 
Courfe thioughoQt the Ocean in general, I conhoe my 
Enquiries to the Athniic Stem; and foon after within 
the CotTipafi of ihe European Seas; whence I withdraw 
'em to the Britsfii Coafts ; and after all (for clearer In- 
(jbeAion'sfake) defcribc the Tides within our Engliffi 
Channels: and have had Recourfe, ail the while, to 
A'thoTs of the belt Repute, and our approved Titlt- 
Tahlti, for Matter of Fad. 

This EJJ'ay i have ihe more willingly fubmitted to Pub- 
lick View j t\\ziTinie-inAoppcnumtym\%hx, at leifure, 
adjuft wf/?.^;t« Circumflances; and that, by the Affi- 
fiance cf frcfii Objer-valivr, and Induftry of Wrr,the whole 
lltory niitjht, at length, be improy'd into a common 
ficock of Ufeful tinowledge. 

CON. 
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Firft TREATISE. 

CONCERNING 

The Origin of Springs, Gerieratiori 
of Rain, and the Produftion of 
Wind. 



CHAP. I. 
Of the Ori^, and Coutfe ^Spring ss 



Sect* L 

of the Common Source of Springs, it general ; 
and, Hoin they art Mverjif/ti , hy their Jifaeni 
Defccnti ihrit the Veim of the Earth. 

O difclofe the Source, and OrJ- 
-^ gin of Sp-ivgi in general, by 

ES conftdering the Conftitutton of 
^ the Mattir whereof cbcy con- 

fift, and obferving the common 

Traiil of theic Motion^ feeing 

they are all compos'd of Elementary Matter, 

(which is abundantly heavier than Air) they 

B mun 




of the Origin^ dnd 

muft fiiil tend downwards 5 and being alfo or 
a:tfttR »o3 fl4^'Cfiv^inI^i6lIl| tii^:&ti% in- 

and Cavities of the Earth, hb"W dt'dfiRed'atid 
perplex'd foever ; fo that to return upwards, 
or ranTranfvcnfty, muft needs-be contrary, or 
befide their Natural: Propenfiort ; and confe- 
quently not to be admitted, but in Cafe of 
fome Obftaclc or Inflipcdiment, which may 
Exterioufly divert their Couffe, againft their 
Interior IneKiiation, 

And for Diftinftion's fake : i. They are di- 
vided into pay-Sfrings :^ w+iich, etcher lying 
near the Surface of the Earth, or flwdingfree 
Paffages thither, break forth into the open 
Air, on their own Accord ; while thofe of 
the Deep are fuak 49wn £b-low, as to require 
Buckets and Chains io fetch 'em up again. 
|»Je%t, they are call'd 3i^ ov JMteui^Sfringi \ 
maimuch as rfiey appear cither a^ove the 
Rock^ which fev.e15.tjbe Sqilfroni the Mine, 
or underneath it : Moreover, T^;>-Springs dif- 
fer from D^^-Springsi in that they ftagnate 
between the Superficies of the Earth and the 
Surfec6 of the Rock, till they be optenM by 
the Miner ; and jftj^f^^- Springs, that can be 
let off by ^bughs and Trenches, ai*e diftin- 

fuift'd from thofe of the Deep ; which, to be 
^ rarn'd by fuch Means, is. either altogether 
impfa<aicabl«, or abfolutely impoffible* 

N«xii, It is farther ohfertable, that ^ thofe 
Sorts of Springs proceed originally from the 
^ temcf Source ; to wit. Rain and Den^s^ diftiird 
from the Clouds : And they are diverfify*d by 
their Transfufion thro' ohe Veins 6f;tbe;E«rtb, 
Whereon they ar« fcdtwr'4 For/iii Cafe 

they 
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they be imbibed by a loofe and porous Soil, 
they prefendy break forrh again into D113- 
Springs ; or, if their CoUrfe be obflrufted by ■ 
Tome flimy or foapy Matter, they are ftill ex- 
erted agarnft the Miner's Pick, in 7'^;'-Springs ; 
or elfe, if let down by the Chinks of the 
Rock, they meet him again below it , in Bot- 
«w-Springs ; or finally, if they lie too far 
diftant from any River, of a Lower Situation, 
to be Taken off pradically ; or elfe Lower 
ihaa the Sea, to make that impoflible; they 
are properly Springs of the Deef^ and no far- 
ther to be Accounted for ,■ the Floor they laft 
fall upon, being Seamlels, and fcarce pene- 
trable; and whether Solid, or Hollow, Un- 
certain : The reft will be made manifeft, by 
refpeftive Obfervations , in the following 
Se*fttons. 



Sect; II; 

0/ the Origin, and Grnt/tb of Dsy-Spriitgii 

IN the Search after the Original Source of 
thole Rills, and Currents of Water, which^ 
Ifluingoutof the Earth, are coiTimonly call'd 
I>tf)'-Springs, or Fount aim -^ the FirftConfide- 
ration that occurs , is , that their Natural 
Courfe, as conlifling in Motion merely Local,- 
jecaufed by thePropenfion of theirown Weight, 
ftill drawing them Downward towards the' 
Ceftfer of the Earth, their Courfe muft Vt\- 
*3ys be upon a conftanc Defcenr, from ?, 
Higher Situation to a Lower ; and fo muft 
B 2 proceed 
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proceed Originally from Rain, diftill'd from 
the Clouds : And if it happen, that at rheir 
Emergency out of the Earth, th^ir.Spripg ri- 
feth tJpwards ; 'tis caufed by the Curvity of 
their Paflage, ihat CS/pion-like) pointeth that 
Way ; while the PreponderatJOn of the Water, 
contain'fi in its other Arm, defcending from a 
greater Height, forceth it to Rile, contrary 
to its Natural Inclinatioir. 

Hence it comes to pafs, that Springs feldoni 
break forth in Plains, or Gbampion-Ground, 
for Want of an Afcent to raifc them, and a 
Defcent to let 'em off again ; but the Rain 
that chanceth lo fall there, either ftagnates 
into Pooh, and Lakes; or if it be imbibed by 
the rpungy Soil, it finks into Beds of Sand, oc 
<3ravel, to be convey'd by Subterraneous Paf- 
fages, to feme lower Situation of Valleys and 
River] , chat difcharge it laft into the Ocean ,- 
or if it be employ'd to furnifli Pits, or Ditches, 
dug deeper into the Earth, they never rife 
Higher than their firj^ Soucce^'^ or the Super- 
ficies of tiiofe Plains, that imbib'd the Rain 
which firft produc'd 'em. 

But, in Cafe thofe Springs get the Advan- 
tage of a Higher Ground , to Rill therafelves 
down into a Lower, by defcending thro' the 
pervious Sand, or Gravel, till they break forth 
at laft into the open Air j they run themfetves 
off in a joint Proportion, to the Extent of 
Ground whereon the Rain fell, and the Ca- 
pacity of the Orifice that vents 'em; lb that if 
the Former be but fmall, and the Latter too 
large ; fuch weak and unconftant Springs run 
ihcmfelvesout, almoft as foon as the Showers 
are fall'n, that repienifli'd 'era. 

Or, 
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Or, if Springs of a ftronper Stream, and a 
longer Continuance, chance to rife upoa 
Plains ; the Eminence that feeds 'eni, cannot 
be fmall, nor afar off, and leldoni above a 
League; and the Quarry of Stone, whvcfi 
conveys 'em tliro' its Chinks, muft crop ouc 
of the Ground in the fame Place; or the Bed 
of Clay, or Marl, that had fupprcfs'd 'etn alt 
along, muft break off, or be dilcontinued, to 
let 'em off into the open Air 5 at a Rate pro- 
portionate to the Veins of the Earth, thro' 
which they are to pafs, and the Stock of Wa- 
ter that maintains them. 

Afterwards, if wc climb thofe Motmtainouj 
Heights, which moft abound with Springs, 
we fhall find Caufe enough for "em; and a 
competent Extent of Surface, to receive a 
proportionable Quantity of Kain, for their 
Supply; and Clifts of Rocks every where 
wide open, to receive and convey it into the 
iCavems of the Earth, as Refervarorics to de. 
tain it; till the Chinks underjie'3i;h,; can let it 
off again at leifure , for;a' conftaili Supply to 
water the Valleys below, perhaps for the 
whole Summer's Seafon. 

And, at laft to mount the Tops of thofe 
Hills, whence thefe Subterraneous Rivulets 
derive their Origin 5 they always occur to us 
upon a conftant Defcent, and are divided into 
Branches, Upwards; ftjll becoming gradually 
fmaller, tjU their utmo(lE\tremities terminate 
after all, at tlie Surface of that Height, from 
whence they drew their firft Source ; and were 
Originally didill'd , by innumerable Drops of 
Rain, from the Heavens themfelves; as being 
B I the 
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the firft Source and Origin pf ail the Day;^ 
'Springs, without Exception. 

Hence it is remarkable, F/>fI, That Springs 
are never found upon the Ridges of any Hills, 
for Want of Ground of a Higher Situation, to 
iiftill Currents of Water to fuppiy 'ein ; nor 
lipon thofe Plains that are exa^y Lerel, for 
Want of a Lower Descent, to carry off the 
Rain that falls upon 'em : Nexty That the 
Springs, which break forth neareft the Top?; 
pf thofe Hills, are fooneft fupply'd witn Rain^ 
and as quickly evacuated ; but upon a Lower 
Defcent, they become flower in receiving 
their Recruit, and longer in fpending it; 
*vhereas Thofe, that rife at the Foot of the 
Hill , run perpetually ; and fuffer only a De- 
creafe in Summer, of what they Increafed in 
Winter , which may perhaps arrive at length, 
to an Equality : juft as Water, poured ( like 
Rain from the Sky with Intermiflions ) into a 
Tub bored full of Holes, and filled w^th Sand, 
is fooneft evacuated by Thofe, that are near- 
eft the Top i which run off almoft as foon^ 
as the Infufion ceafeth ; and the Lower they 
ftand, the flower rhey are replenifli'd, and 
hold put longeft ; whereas Thole of the low- 
er Tier, flow perpetually ; and perhaps at laft, 
without any Variation at a!L 

For, fo it happens in the ftrongeft Springs ; 
which force their Rife, out pf the Bottoms of 
the Higheft Hills ; efpecially when c^e Ori- 
fice of their Eruption, holds not a full Pro- 
portion, tp the Source which maintains *era j 
\ as doubclcfs it does not at Holy. Well ^ in Hint- 
fkhcy one of the moft plentiful Springs in the 

^ ' ' ' V World; 
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'orld; which bting furrounded, aim oft on 
Sides, V/ith very High Hilh, one heap'd 
3n the Back of another, kaersup its Srrcam 
the Higheft Pitch, in th« greateft Drought 
Summer ; Whereas another Spring at Bard' 
, below the L^wajkife Fells , in Winter, 
ves almoft an equal SrreBm wich it ; yet de- 
cays conilderably at the contrnry Seafon, fop 
Want of a competent Supply, to keep it up 
to an Equality. A convincing Argument, 
that the ^a, the' adjacei* to 'em Both, is 
~ 'ither the Common Source of thele Two 
[anraim, nor holds a ft;iift Coinirunicatiort 
to keep the Former, exa^aiy to its 
greateft Height J and yet let the Latter fall 
with fo confidcrable an Abatement, that near 
a third Part of its Stream is loll. 

And, to compare thofe Springs with thofe 
Rivers, that take their tirft Rife from the Tops 
of the fame Mountains J as they are fed by 
the fame Showers of Rain, fo their Growth 
and Increafe continue much alike ; but the 
Manner of their Courfe, and irs Effefls, be- 
le as diiferent : For whereas Rivers receive 
;ir Recruits in open Chancls, expos'd to the 
Springs, on the contrary, nave Theirs 
■ft imbibed by the Earth , to be convey'd 
away thro' clofe Conduits, under Ground ; 
Thofe ftill float upon the Surface of their 
Paths, and can only vary their Courfe, To 
and Fro ; but Thefe, that fink into the Deep, 
are diverted every way, into an endlefs Maze 
of Perplexity : Thole fall with Precipitation, 
down Hie Valleys into the Plains, which thf,y 
overflow ; while Thefe derive their Rills out 
if all Sores of Metals, and Minerals, through 
B 4 which 
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which they are to pafs into their Refervatorleti 
for the Summer's Seafon : Thofe, flowing all 
the while with open Banks and a free Paflage, 
difcharge their Floods upon every Shower | 
while Thefe, be the Feeder never fo great, 
LjhLir Padageii foperplex'd, and ftreightned 
1 on ail Si3es, as to pafs 'em off fo regularly, 
that fometimfis they admit of no fenfible Va- 
riation, 

Thus much may fuffice, for a full Difplay of 
the Caufe of thofe Currents,thac are call d Dai' 
Springs, ai.d break forth of the Earth into the 
open Air ; whichjbeingLiquidj and following 
theCourfe of Nature.muft cafily Jnfinuace them- 
felves into the Crevices, and Caverns of the 
Earth ; and withal, being of a heavier Con- 
ftitucion than Air, muft every where expel ic ; 
andfo, according to Reafon, muft Originally 
proceed from Showers of Rain falling npon a 
Higher Ground, which imbibes 'em ; and are 
aftually found by Experience, upon a conftant 
Defcent till their Eruption. Let us fee what 
is to be faid of the Springs of other Sorts, 
which lye conceal'd in the Bowels of thft 
Earth, til! the Miner takes the Pains to difco- 
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Sect. III. 



CotKermnf tbefrji Source, and ProJuSlUn of Top- 

S}T\ngs. 

THUS far Reafon and Experience being; 
agreed abou: the Origin and Growth of 
P«7-Springi, which arife ouc of the Earth in- 
to the open Air, on their own Accord ; and 
chiefly ferve for the Earth's Refrefliment, 
amidft the Summers Heats ; and thcTuppIying 
of Rivers' with Watef , in Droughty Seafons ; 
we muft defcend to Thofe, which are difco- 
ver'd under Ground by the Miner's Induftry ; 
and belong after a fpecial Manner, to his In- 
fpeftion. 

Now as to thofe Rills, which are commonly 
caU'd Tc/i-Springs, the' they jointly partake of 
che fame Origin with thofe of the Q-xy ^ and 
arc immediately fupply'd by Showers of Rain ; 
yet they never overflow on their own Accord, 
eirher for Want of: Fall into Tome Lower Situ- 
ation; or elfe becaufe they are not furnifli'd 
with a competent Force of Water to make an 
Eruption : but ftill remain (but up in Beds of 
Sand or Gravel, lying between the Soil which 
covers 'em, and the Rock which fuftains 'em ; 
and at a competeut Diftance from the Surfece 
of the Earth, to fend up plentifully Steams 
and Vapours , to cherilb and refrefh che 
Roots an4 Stems of Vegetables of all Sorts. 

Condeming the Produdion of Springs of 
,|^ Soj^inaunuch as they depend on the 
a .J 1' . Miner's 
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Miner*s Pick and Spade to difcover, and fet 
'em on foot ; about the Begiraiing of Septem^ 
hevy after a Summer's Drought , when he firft 
breaks Ground, he finds the Soil dry for a 
Spading' deep ; and fo it continues, tiB the firft 
fteeping Shower finks into it, perhaps an Ihch, 
before the Next falls ; which, finding the Earth 
ibmewhac dstnpifh, pisrceth it confideraUy 
deeper ; aiid the Third , after it is much h(t- 
(er difpos'd-^ receive tit, '.penetrates deeper 
ftiil ; and fo does the Fourth; Fifth, c^r. pro- 
greffively ; • making tfie Way ejifier , fcrvthc^ 
which follow } that fiiowry Moiilure^: the 
lower it fmks, growing denftr ; yet 'tisib im? 
bibed and incorppnated with jdie Soil>: that 
cheyi grow into fo clammy a Sort 06 Mod, 
|4iat neither the One can properly be ealloi 
Earth, nor the Other, Water; as long as tbafj 
Month lafteth. 

In O&ohry that Moiftiire being condcnsM, 
fmks by Degrees thro' this clammy Matter, 
into the loofer Sand, or Xjfravel, whofe Pores 
are opener to receive it, and :ftony Partidcsi 
cannot be pierc'd ; whence it becomes a fe- 
parate Subitance ; and is a(5lually llrain'd oat 
of the Mud, by Percolation, into Water of a 
Fluid Conftitution ; yet fiill remains divided 
into fo Minute Parts, by .the Smalineft of its 
Receptacles, that it continues fix'd ( as the 
Liquor does in a Honey-comb,) till it be 
^ueez'd out by the Miners Stroaks, which 
fet it at Liberty : And having oace got Vent, 
fuch Grizzling Rills creep thither- wards from 
all Sides, efpecially from the Rifing Ground; 
whence their Fall is greateft, and their Stock 
is moft increafed ; and fuch Springs as theie 

are 
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are dried up in a few Days ; but being reple- 
nifii'd by every Shower of Rain, fervc to fupr 
ply Fon^s and Lakes of a greater Capscity. 

But, finking deeper into Beds of Sand and 
Gravel inrermix'd, and opening vacant Spa- 
ces of a larger Size, to hold more Warer; die 
TepSpfings JiTue out of ^em in greater Plen- 
ty ,- and increafe, upon their Conflueace wirfi 
one another,at eVery tarn, into briik Curxemti 
tilt at laft, inlinuating ihcmfelves into clie 
Chinks and Crevices of the Baftard-Rock un- 
derneath, they find Caverns and Refiarvacwies 
ftHT a longer Seafon ,■ but ftili with Inrermifli- 
Ons in Summer and Winter, if they comiuue 
fair for any confiderable Space of Time, and 
fometimes without 'em : They begin to rife in 
O^ober, and hold out till a long Froil dries 'etn 
up ; and the firfl Thaw fets 'em on runniflg 
again, and they laft (with Ibrae Incermiilions) 
perhaps till June-y and fo continue the Year 
round , to fupply Fumft and Draw-iVells , 
whicii arc their Refervatories; until Droughts 
extraordinary quite exhauft 'em. 

But if the Soil, impregnated with Rain-Wai> 
ter, iye upon Clay, or Marl, or any other 
impervious Matter ; and again, thefe chance 
Cas commonly happens) to reft upon Beds o£" 
Sand, or Gravel, for any confiderable Space 
of Ground ; the Water, which defcending 
from the Crop-fide is iodgd therein , 
ftapnates, till the Miner's Spade, or Augur,' 
raileth it ; and then it becomes a Spring of % 
ftrongcr Current , and of a longer Continu- 
ance, and is mollly perpetual ; and if the 
pit, or Pipe, whereby it is rais'd, proves 
SLznch, it alcends by Counter-Libration, as 
high 



of the Oripn^ and 

high as it had defcended before; and keeps to 
near the fame Stream, both in Summer and 
Winter, tho' never to an Equality. 

And in Cafe the faid Springs receive part of 
their Recruits from fome adjacent Lake , or 
River ; 'tis always, as a late French Author 
well obferves, from a Higher Situation : fo 
that ftill they are duly replenilh'd with Rain, 
either at the firft or fecond hand ; forafmuch 
ss Lakes and Rivers continually evacuate 
themfelves, either by Flux of Stream, or 

' Emiflion of Vapours ; and muft be reple- 
Iiilh'd, either immediately by Rain from Hea- 
ven, or by Springs out of the Earth ; as is 
tnanifeft ; And the fame Author farther re- 
marks, that they re-afcend to the Height of 
their Fountains ; as he fays they do in Parh , 
near the Sein; where they Rife and Fall with 
that River; and as they do near JVarrington in 
Jjmca^ircy within 3 Mile or Two's Diflance 
from the River Marfey , where a Bed of Marl 
lies upon Sand ; and no doubt but the like is 
done in all other Places, on the fame Occa* 
fion. 

^ Thus all Tf/J-Springs confift of a Stock of 
Jlain-Water, laid up moftly in Beds of Sand, 
or Grave], between the Day and the Deep j a 
commodious Depofitory to receive it readily, 
Upon every Recruit from Heaven ; and to 
part with it as freely, when the Boffow-SpringJ 
require it: but they are only Springs of the 
Miner's making ; or otherwife, they hold fall 
what they can get ; having room fufllicient for 
a Refervatory, of the Vernal and Autun\nal 
Rains, to fupply the future Expence of the 
fiuounez's and Winter's Seafdns. Let us try, 

*'.-/« and 
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and fee how their Correlative Smom-SpTiagi 
can draw 'em off upon Occalion. 

Sect. IV. 

iyhmct Bottom-S^/ffff/ proceed ) anJ how tbtf art 
frofagated in the Vains of the Earth, .,|.. 

TO defcend from thofe RiUs, which ftag^ 
nace in Sand or Gravel , between the 
Soil and the Rock, till the Miner's Pick or 
Spade breaks open their Inclofure, to the 
BoKom-Springs, which are immediately deri- 
ved from them ; it is to be Obferv'd, That the 
faid Sand and Water lodg'd together, reft up- 
on a Plane compos'd of fundry Sorts of Me- 
tals i as Baft, Iron-ftone, White-Earth, &c. 
cropping out to fupport 'em ; which itioftly 
are of lo compatfl a Subftance, or lye fo dole 
Bedded together, as fcarce to let down any 
Water betwixt 'em j yet Others, of a more 
porous Sort, are incerpos'd at certain Diftan- 
ces i or elfe are fo disjoin'd from their Fellows, 
as to tranfinit a Quantity fufficient to furnifh 
Springs of fundry Sizes ; according to the dif- 
ferent Confticucions of the faid Metals, or the 
Capacities of the Clifts, which contain 'em. 

Again, the faid Metals being not of Lum- 
pilh and Globular Figures , to fcatter their 
Water every way alike , as Light paffeth thro' 
Diaphanous Bodies; nor of a C«^iV«/ cut, to 
diftraft its Streams feveral ways at oncej 
nor do they lye heap'd confufedly to- 
gether. 
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geihcr, «J leave their Common Cowfc 
undetermin'df feet are flatted imo Fhmi , 
with a floaptng Declivity, to let their in- 
clofed Springs defcend leifurely, and carry 
'em oiF to a new Ground : And fometimes 
the whole Mine lies fo true, and the Series of 
its Beds are framed after fo equal and regular a 
I Manner, that the Miner, being inform'd what 
jyif it hath , And which way it lies, may eafr- 
iy compuce at what Depth his Springing Vein 
■will be open'd, at any Diilance within his 
Compais ■ perhaps to a Foot at a Furlong, or 
to a Yard araMile. 

Hence it is, that at what Depth, or tJiftanci 
fciever within his Compafs , he opens his 
Spring with Pick, or Augar ; the Qrifice 
•hich he makes, prefencly draws all thofe that 
}ye above it, and are fed by the fame Vein, 
Thither; jnforacch that Fountains, which are 
fed by it, are often drain'd at a Mile's Dz- 
flance ; while Others are fpared, which rife 

■ ^ut a few Yards off, becaufe they derive their 
Streams from other Sources. 

And when his Pit is to be funk in a Bog, 
Inhere Top-Springs moft abound ; to keep it 
dry, hisfirft Endeavour is to flop(if pofllblej 
ibe Mouth of the Vein, which afreds his 
Mine ; or to take it off with an open Trench, 
If it b& prafticable, above Ground ; or elfe to 
diTert its Screarti by a clofe one, undeme^h; 
(bis Pit btiin^ already ramm'd about with tftn- 
^er'd Clay) before its Irruption ; and by this 
Means, the Pains and Expence of tugging his 
Water out of the Deep with Horfes and En* 

■ gincs, is favsd ; while it rum it felf off to the 
Day, upon its- own Level. 
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And as for the final Retreat of thefe Betiottf' 
Springs, under the Bowels of the Earth; if it 
chaoce that ihofe of the Detpeft Sort can find 
no Vent into a Lower Situation, or want a 
Paffage to convey 'em thirher, they prefentljr 
ftagnate ; and upon every frefh Supply of Rain 
from abOYC, their Courfe recoils by Lihratian 
upward, towards their firft Source : And iA 
Cafe the Veins of Metal, which contains 'em, 
prove flanch and flrong enough to fuftain 
[heir Weight, they fill, by degrees, all the 
Cavities, whereby they defcended, up to the 
Top with Dead Water ; and the fiipervening 
Showers of Rain no longer penetrate their 
Orifices ("being brim-full already) , but diiFufo 
themfelves in the faid Sand, or Gravel, as be- 
fore defcribed. 

But, in Regatd the faid Cavities always lie 
inafloaping declining Pofture, between Two 
Beds of Stone, or fome other Metal, the One 
under the Other ; and the Higher often be- 
comes the Roof, and the Lower the Floor of 
the Mine, which is fought for : Hence, if the 
Mtnsr chanceth to pare the Rock over-head 
too thin, or to fmk his Samjj.bole deeper than 
ordinary; the aforefaid Dead- Water breaks out 
of its Enclofure, and ruflieth in upon him 
with fo great Violence, as to endanger his 
Efcape ; and drowns his Work in a Deluge,- 
but feldom beyond Recovery ; unlefs that 
Space of Ground, which feeds thofe Veins, 
and fills their Cavities with their Diftillations, 
proves too great for his Pumps and Buckets to 
rtiaftcrj for otherwife, their Stock of Water 
being once drawn out, his Work is laid dry, 
■; he eafily keeps it fo; having only its 
Feeder 
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feeder to draw off as it comes, which canhot 
hurt him. 

For an Inflance of the former Sort ; ae 
Scanhrkk in Lancajhlre, the Miner, in his 
Search after Coal, or fome other Mineral, 
when he had bored Twelve or Fourteen Fa- 
thom deep , thro' a clofe and compaft Son oE 
Metal, and dry all the while ; chancing to 
meet with a more Porous and Open Vein of 
Earth undcrneach, a violent Stream of Water 
follow'd his Augar ro the Top of the Ground^ 
and rofe up a Tube at leaft Ten Foot higher* 
by the Force of its Afcent, to fliew the Emi- 
nence of its Origin ; and has maintained that 
Scream, without any fenfible Diminutionj 
ever fince ; in Proportion to the great Com- 

fiafs of Land whereon the Rain fell, which 
iipply'd it ; Whereas another Spring of the 
Latter Sort was rais'd in Ellel near Lancajler, oil 
the like Occafion ; which burft out at firft 
with the like Force, but foon ran it felf into 
a feeble Rill, and at laft ceas'd ; plainly fliew- 
ing, that it deriv'd its Source from Higher 
Ground , than where it iifued out, as well as 
the former; but wanted an equal Extent rf 
Land to feed it ; or a Metal of as clofe and 
ftanch a Texture, to preferve it. 

Hence it is manifeft, that tho' the Plan 
aforefaid conlifts of Metals, how comparand 
clofe joind together foeverj yet lying in di* 
ftind Beds, each befide its Fellow; and all ia 
the fame (loaping I'ofture, with their Upper 
Edges cropping out to Sand or Gravel, im- 
pregnated with Rain- Water; they muft needs 
tranfmic a competent Portion of it into Bot- 
jw«-Spiings, which conftancly defcend from 
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the Rifuig Side of the Mine, as deriving their 
Source from the To/'-Springs ; and penetrate 
the Deep by ihofe Degrees, and after the fame 
Manner, as I have already defcribed ; (ac- 
cording to the daily Experience and long Ob- 
fervacion made by a Perfon of Ingenuity and 
Credir,) without the Additional Supply of 
jiir CBJidevi'^ into Wattr^ or of fVaier rarijied into 
yafeurs^ in the CaVerns of the Earth ; much 
left of Rills, convey'd through its Cavities 
put of the Sea into Sofiow-Springs ; that are 
found Higher mounted than it, fomerimes aa 
Hundred Fathoms. . '(.■> 



r 



Sect. V. 



^oiirtrw/«f Springs of tke Deep ; Whence they fro- 
"^ekediW^ iiow they are diffingiiijli'd from fht 




> fWfcemJ, atiaff, to the Springs of rfjc 

Deep, and confidef 'em precifely, as 

contradiftinift from Thofe of tlie Day ■ it fuffi- 
ceth tharthey never appear to the Light of 
|he Sun, on their own Accord ; but as fuch, 
they are co-incident with Top-Spriugs, which 
liecoaceal'd, till the Miner difclofeth 'em by 
Force : And, inafmuch as They penetrate tha 
Depth of ail Mines atid Quarries ; Bottom^ 
Springs dire as. deep into the fiowels of the 
^rtbas They ; and fo can differ from 'em 
only ia.NdlKe, but not in Natare; yetThefe 

" iay JMsaikeij apari^ as they are abfoiutely 
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pmAn'MtaUti br SoD^ or Trcocbes, to x 
lama Siaadab ; md, coatcqxody, mnft 
tieas kw » (be Scr&cc of tlie Ocean it felf/ 
to fiO^ no otber Rcceixioii. 

:.Now, wbober tbeir Afiimy ro the Sea 
Aay canfe a Pirac^odcm witii i: ; or theic: 
SBbduffion to ks Surface create a Dcpeadenot 
of fuch Sprtogs CO its InSaence opoa *eni : k 
CBiuic:: be Deny'd tbu S^t-Vata may Jlnll 
into the Cfaiaks of Rocks, and inrinDate it lelf 
jnto their Crevices, as well as Fr^ Rhrers ) 
W nerer to Excefs, as is fooad by £xperi< 
CDce; when the Miner dn'res bis Cool-Worksi 
vndei T'ti near NrwcaFde, for whole Miles 
nether ; and does ihc lijts noder the Sea tC 
ielf, on the Skins of TVaht, without any Re- 
tnarkable InconvcDience on that kccoam', 
but rather, en ths contrary, finds the Roofol 
his Trenchcj ftancher, ani the Chinks of the 
Rock ftcpp'd clofsr wiih Mud and other lliniy 
Matter, than where they lie open to Sand and 
Gravel, in other Places. 

'Tis confefs'd, that Draw-WtSs in Sea-Port 

Towns, and Cisitmi dug below the Flood- 

Jiarks on tlie Sea-Shore, fomerimes coniraft 

aBrackifhnefs, either from an Intenmxture 

W Salt-Water, or from the Roek that conveyi 

[• ^1 : But if the Springs lie above thofe Markij 

r at more than half a League's Diftance 0% 

p (as thole at the Wkba do, ) they are impr^- 

\ ftated by Salt-Rocks, that are fteep'd in Rain 

F fcom Heaven, which is converted into, thai 

I Bruiy Liquor ; or elfe they never rife Higher 

rihan the Brink of the Sea ; though they be 

[^.Bcvec fo near ir, or fpring from Caverns j»ver 

ft) miloh below jt j as appears by the atoreftid 

•nu O Spring 
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Spring at Scarshricky chat drains its Stream 
from fome Fathoms below the Sea ; and That 
at BarJfea, which difchargeth itfelf immedii 
ately into It, at che Rate of an Hundred Tuns 
2n Hour; yet Neither of 'em, in the leaft, 
contra<fts any Seaijh Qualification ; or refents 
its E^s and Floodt one Jot, tho'ihey Border 
upon it. 

Whereas, on the contrary, Springs of all 
Sons exprefs their ilri<a Dependence on ihe 
Supply of Rain ^ by never failing to Rife or 
Fall, confequently to every Wet or dry Sea- 
fon of the Year ; efpcciatly of Summer and 
ffinter : Thofe that lie deeper, growing fue^ 
Ceffively flower in receiving their Recruits, 
and holding out longer in fpending them : 
Some begin to Rife in September ; Others ftic 
not uniil 03obtr be over; and attain notjc* 
their full Height till FebrMry : Or, if they be- 
gin their increafe later, rhey continue Rirmg 
till March or ^pril ; and Thofe of the laft Sort 
(ametimes, reach not their utmoft pitch ( as 
fUly-mli in Flimjhire) till Midfummir ; Tof- 
Springs being fometime Timprxry^ and fuf- 
fering Interraiffions ; but floffow-Springs Ttr- 
pttml: And the Deepeft the molt conftant 
tnd Equal. 

Thus I have travers'd the whole Courfe of 
Springs, from the Top to theBtfWaw j and found 
their fubterraneous Rills at all Heights, ftill de- 
fcending by an undifcontinued Tra(5l, well 
known and clofcly follow'd by every CoUhr j 
without making any falfe Step, according to 
bis beft Obfervation : Nor have 1 laid anyo- 
rFciJJciples to ground my Difcourfe, than 
wl C 2 what 
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to be Si^'EmJUmi afld Undeniable i^zL That 
Water (which is the MsKter wti ctto f tS ISipiing^ 
conift ) is HiA^ by Natiire^ to jMtfs their 
^endence conftantly Do^wai^; ahd with- 
id of a Uquii vmA ^ui Cxm9A\aiAon^ totn- 
finnace them into libbranraneobs ' Pa^lkgeiB of 
of an Sorts and Sizes. 

«i* * ^ ft . - • ^ _ 

* a ' 
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SO, man^«(Uy .(^^flhavb ihewn;) do all 
t'i&W/ .:of £;pFifl^e foiDad .in the World, 
ffjOfwpd frooa-tiie 'iHffurioa of Rsiq npeia the 
^9icfai^ofitI)^.St«thr;'.(iK bdn^ div^ified in- 
fij>)fw««r!J ^or^: bK.as differcota Recepdoa 
JI9P its Bdwe:}^ and (as tariousf^nEffiiiioa 
^Hf ag^ia it\ta ch^ Open. Air j;>diBc every 
j^de QoHHTi plainly; fees j and ftdly wid4rftands 
^pw4t is Effeaed f\ Yet Thofe, >ipibo wou'd 
have their Thoughts appear better iQulciratfid 
by RefleAion and Study, feem to be of a con- 
^fiary Penfittfipn: .Some raifiog ;.Qi'ji«#>«f« a- 
gaio^ i$en(e an4,£xppF»enoe ; :«nd>«b«rS' ad- 
yj|nf5Wg di^ercntp/wwio**, with as little oegard 
fiKJaer to flje Q/t^f^ ,^f 4% Other. 

c • ^^j Whereas' It, -isr-icoramoniy. Reported, 
thM. .Rain never finjor deeper than J«* Foot 
into, thf Earth j; .Mi yet pleottfiUr $projg» 
;-.'i,v i C> fomctimes 
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ibmetimes occur in the Bottoms of the deepeft 
Mines ; 'tis a vulgar Error, As to the Formec 
part of this AiTerciorij and flatiy contradi^s 
the Miner's Experience ; who daily Obfcrvcs,' 
that all the Springs of the Dtef conftantly de- 
fcend from the Rifing Side of thofe Mines, 
which they afFeA j and derive their Sourctf 
from the bay, as being Originally fed by. 
Showers frt>n> Heaven ; which, falling upon 
a fpongy Soil, prefently fink into Beds of 
Sand or Gravel ; and thence defcend into-the 
Clifts of the Quarries underneath ; and ara 
transfufed into, the Mines below, to a Depth 
indefinite. 

Seemdln To affirm that theftrongeft Spritiga 
rife out of the Topf of the Highcft Hills, is as 
bold and unprov'd a Paradox as the Former j 
pfjthat they rife fonear the Tp^/ of thofe HillSj 
as not to afford a competent Space of Ground 
to gathe;r R&in enough for their Supply, maft 
needs oppofe the Nature of Water ; which ne- 
ver rifetn Higher than it is forced ; as well as 
ic concradii^s Reafon, which tells us plainly, 
that Springs, which are the EjfeB, cannot ex- 
ceed the Height of the Place where the Rain 
falls, that ca«/<rA 'em. 

And, to pretend the Origin of NZ/sforan 
Int^ancc of fo ftronga Spring, and fo High 
mounted, is as difagreeable to the Account of 
our Modern Geografbirs ; who derive it from 
the Lake Zetnhe, which exceeds three Han^ 
deed Leagues in Compafs, and is the great 
Drainof the Upper Eiiippw: Or, in cafe any 
of thcfe Rivalets, which fall into that Lake^ 
fliou'd Row from any fuch Spring ; Why it 
~ Wi^^^l^-^.f^f HsP^of? J^*/« than of 2ff''-, 
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the third River in AfeUk, which alfo proceeds 
from the fame L«i*, is hard to conjeiftilre : 
Unlefs to advance This as one Parados, a- 
mongft the Reft which have been fcigu'd of 
(he Origin of that River ; fince no fuch 
■, Springs are to be found in our Quarter of the 
y World ; where Kt>oeri, Lahti and Seas moft 
j(bcund, to furnifh 'era : To produce, I fay, 
; and infift upon fuCh Miracles in Nature, and 
I jM>^n-(« to Reafon afar off, contrary to the 
' ^experience of all Europe, muft needs leflTen tha 
Credit of the Reporter. 
I thirdly. It is Urg'd, that the Tops of thofe 
Hills, where fuch Springs are found, are often 
Ridg'd with Rocks, which hang over the Sea, 
and are ftfaraud Each from other; befides, 
they are laid to be Bart and Imptneirable by 
Rain. To which may be Re/'/)' V, that if thofe 
Rocks be fo pervious, as to let out Springs to 
fpend chemfelves ; they muft needs be as pe- 
netrable by Rain, to fupply 'em : Again, if 
fhey be Bare, their Cllfts are-more expos'd to 
the Rain, and ftand wider Open to receive iti 
Msrttver, their Conduits being made of Stone, 
they will ferve to tohvcy their RiUs into the 
Sea, with lefs Lofs of Water: Finally, Thofe 
K<-=k^ bcinp; ieparartd from their Fellows, 
their Splinjti muft nlfi-'be divided into fmaller 
Rills, in the fame Proportion. 
■ And, for an Inftance of a Spring of this 
Nature, wc have one nearer Home, in Low 
titrmfs in Lencapiirf, which difchargech abov? 
ft Hundred Tuns of Water Hourly, out of a 
Mre and barren Rock, clofe to the Sea ; yet 
wants nor, on chd; other fide, a fufficient Sup- 
fly pf the Raini ttint falls upon the adjoining 
-■^1 " JJm 
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Lime^Srotie Hills, for a large Compafs there- 
abouts 5 whofe CHfts gape wide Open into the 
Air, to receive and fwallow All down, as 
foon as it falls; wirhonc pcaing off theleaft 
Rill any other Way. 

FourtUy^ Ic is Afferred, that in feveral Places 
cSAfriek ATld America (where is feldom Rains,) 
are fuch plentiful Springs, that they prefently 
fwell into vaft Rivers : Whereas there are but 
Three fuch Rivers in alM^icjfe; and Two only 
in that Pare of America that wants Rain ; and 
no Two of 'em but drains as groat an Ex- 
tent of Ground as the one half of fiwcpe ; fo 
that they fwell not prefently to fo vaft a Bulk 
as perhaps our Dinu'j- does, which receives 
into its Stream Sixt^ Navigable Rivers, yet l^ 
not half (b far Extended : Befides, there are 
vaftTrads of Land, in both thofe Quarttffs 
of the World, that lie walle and defoUte for 
wane of Springs to refrefh 'em ; which plainly 
ftcws there are no fuch Score of 'em, ai tRfl 
Oh^t^or fupj*ofeth. '■ 

*Tis true, the Nile, Zair, and Niger, afe Ri- 
vers of the firft Magnitude, and drain the 
greatefl Pare of Africk, and yet are feldom" 
replenift'd by Rain ; but the Two Former 
are once a Year fo plentifully furnifti'd, that 
their Winter-Supply holds out in fpending ic 
felf, from Our Midfummtr (ill the May foUow- 
ing, that it bewholly let oif from theZewfrre: 
And the Laft draws its Origin from the Moun- 
tainous Part of Eihiafia; where there are all 
forts of Weather to maintain it, as well as up- 
on the Andtt in America, for three Hundred 
Leagues together; or elfe all Teru wou'd 
ft^twwfe for't: And as for thofe Places 
C 4 whera 
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where it feldom Rains, Springs mnft be as rare, 
pr elfe the Dcvs as great to fupply 'em; the 
Nights being conftandy near Twelve Hours 
Jong, to let'em fall, before they can rife fo 
High into the Air as to become Rain; yet 
ijiey are no lefs in Quantity, the' not of the 
I j^me Species. 

I ' When it is farther Surtpu'd, that fo finaD a 
I fipppiv of Water as the Rain affords, vyou'd 
' fcarce fuffice to furnifli Springs, for fo cohn- 
ftual and lafting an Expence. 'Tis RepJ/d, 
that upon a juft Computation, the Rivers 
[ IWoU'n by the iaid Supply into Floods, fome- 
[ dmes vent more Water in Thirty Hours Space, 
f than all the Springs, within that Compals, 
V ^end in a whole Tear. 

_ ^g"'"} The Showers that fall withio the 

I Space of me Tear, wou'd, byajuftCompu- 

I tation, fuffice to ftagnate all that Coropafs o£ 

Ground, whereon they fall, ISiintUtn iqdjes 

! ^eep ; which fuSiceth to furnifh a Supply for 

7 all thofe Rivers which rife within that Com- 

pafs, during that Space of Time; with an 

L Overplus, much more than to keep on foot 

;he laid fubtcrraneous Evacuations 5 did not 

Vapmit, rais'd by the Sup, taKe off the 

(Remainder. 

Lafily, As to the Fount/tin, chat in the Be- 

1 ginning of the Wodd water'd Peradife ; and 

l^e River that went out pf it, which was di- 

I tided into Four great Rivers, before our Lord 

! ^ad Rain'd upon the Earth ; It is Repl/J, sod 

I jnay well be fuppofed, that God created AH ' 

'lings (as well as AdaDi himfelf ) in that per- 

^■ii State wherein ihey were to, continue, ac- 

L.|f^(iii)g to the Ofdiaary Coyrfg of Nature i 
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and, by Conftquence the faid Formtam, and 
its RiverSj were fully replenidi'd wirh Water, 
as foon as they were Created j and were fo to 
continue, till they cou'd receive a feafonable 
Supply of Rain ; as well as Now ehey doj 
from one Shower of Rain till another fall j 
and fo alfo till a Second, and a Third pro- 
greffively; not (o Multiply vWiMc/e/, without 
Neccfllty. 

And, not to omit rhofe Ohjefitd imaginary 
Subterraneous Rivers , which might poffibly 
grow from a Defiuxion of fubrerraneous Rillsj 
yet Whither they can continually run, and How 
they can fend up Springs to the Tops of Moun- 
tains, are alike Ujiconceivable : And, if Di- 
vine Providence has contriv'd fuch a PalTagS, 
to let off the Superfluity of the Cafoian-Scz in- 
to'ihe EM.M*«e ; as well as the Guaiiava^ which 
paSeth fevei-al Leagues under Ground, to prc- 
yent a confiderable Part of 5pd/n-from ftagna- 
ting : 'Tis plain, ihatthey were not Ordain'd 
for the Mi/fwg Spriitgi to liich prodigious 
HeightSj as" are imagin'd ; but for Orhpr 
Ufes. 
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Tl&# contrary Opimum Cenfuud. 

OR, in cafe any Addimnul Supply of 
Rain, beyond what is Ufual, were ftill 
reqtdred to keep on foot the ordinary Courfe 
of SprlDgs ; Lee us f«e by what Meaiis thac 

•^-'■•*^-'i-.- ■■■■' ■ PelW 
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Deficiency can be made op, by Tbole whs 
advance chat PerfuafioD. 

The FirB which is Affign'd, and diiefly in- 
filled on, is [he Octan it felf ; but with very 
little Hopes of Satisfaftton ; fince the Sea \i 
hwrr than the Riven that defcend into It : 
fiSiAMgain, Thefe are /nen- than any Part of 
(the Land which rhey drain, as being always 
upon a conftant Defcenc : Whence it follows, 
that no Spring can arrive from the Sea toanjr 
I Part of the Syrface of the Earth, (whence they 
P AQ fpring,) without riling Upwards; cootniy 
r to the Bent of its own Inclination. 

And when, to weaken this ConC deration, 'tis 
} [iirmifti, that the Ocean's Surface is Protmif 
rant, fwelling Higher in the Middle, thao 
I (he Tops of the higheft Mountains : "Tis Re* 
t fl/d, rhat plain Experience finds the Surface 
f pf Wruec always, and every where. Level; 
* ifid ic is as much againfi Reafm, thac a fi»id 
' %iid Pondtrous Body fiiou'd ftand in any othee 
' Ppfture. 

AgalHy To Abett this Miftake, they obfervft 

that Ships entring into the Port make more 

h^sitj than they do out again ; and it is na 

' Wonder : For, coming In, they are always 

|ipon a full Speed ; bat going Out, they at- 

I tainto that Celerity by in/nife Degrees, which 

' muH take up Time, and Retard 'em till they 

be Acquired. 

- And whereas 'cis Urg'd, that HiSi are dif- 

' cover'd «/«if off at Sea, which appear'd not 

\rer hand ; 'Tis Rtfl/J, that the hiiidcrt 

jft HillS) which are icj? difcover'd, tatxt* 

y f he Higheft ; and fo from a true ProfpeA 
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appear afar off in their proper Place, and 
Overtop the Reft ; tho' the Sur&ce of the Se:| 
be not at all Advanced. 

To cbrreft this Miftake, They aHedge, that 
Salt-Water (b-much frtfmderates the Frcfh, that 
the Depth of the Ocean, on that Account^i 
will TM^e Frcfli-Water Springs above the Tiqnt 
oiTmcriff: But of what Metal thofe Tubes 
moft be; made, that couM fuffice to fupporc 
Columns of Water to fo vaft a Height • efpe* 
ciafly at fo many Leagues Diftance from tTie 
Shore^ tiirhere the Ocean is fo deep j and with- 
al prove fb ftanch^ as to convey it as many 
Leagues at Land^ and to the like Height « 
without (pending their Streams in the inters 
lacent Plains^ and VaHeys undemcfttn ; Ko 
Kbn can tell. 

' And^ altho* Salt- Water be hiMvier than 
Fl^'j yet in cafe thofe fubterralstoitf Pafla- 
ges be or too Itr^e an Aperture^ to tal^ off the 
Brifly Conftitution of the Water by VercoUtlon^ 
it win jRili retain its ifbrmer WeiJ;HV;'3nd fo 
it can'never furmount the Surface of the Sea^ 
from whence it came : Again^ if thb'fe JPafla^ 
ges prove fo finigbt^ as to feparate the. Salter 
Parades from the Frefh-Ones \ the protrudve 
Force of the Sea's Preponderation being Vifh, 
fcar, the farther it goes the more it.muft Abate, 
and (b fall fbort of its firft Origin ; while the 
Motion of the Water's Gravitation^ fo con- 
vey -d^ being Ndtural^ muft (lill recover its 
broper Tendence Dbwn wards, till at lad it 
W)me Perpendicular. 

And it is vain to have recourfe to FfUrathm^ 
(D JjidnUice t}^ofe Springs above their Origin ; 

^ whech^f 
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whether they be pretendedly deriv'd &om the 
Ocean ; or rals'd by fubcerraneous Laka or Ri' 
vers, generated in the Bowels of the Earth ; 
As if it were cafier to climlf a Hill, than to 
jvalk upon a Plain ; or more feafible to force 
Water «; a FtJter againft. its own Inclination ; 
than CO drive it forward upon a Level, with- 
out any fuch Impediment. , , , 
; For as to the Filter^ thro' which the Stream 
Is to pafs to the Height defign'd j fince it has 
po AttraEfive Vertue to raife it ; and may be 
made of any Porous and Pervious Matter; and 
IS not Aduaced with any kind of Motion that 
is Local, to /orcf it Upwards againft its In- 
fclination.; whether it confifts of aTeitureo£ 
^/ameWj, . finely twiftedinro a Thread of Flan* 
»/» ; or be compos'd of Globular Particles^ 
piafs'J as clofe together as common Eanh-.is ; 
It can only affiit to fup^ort that Str^mi 
yvhile forae Exterior Agent takes the Pains 
[ to raife It. ' , '. . ; 

' And, forafmuch as neither the Water qaii 
raife it felf, nor the Filcei- fufficeth to perfprm 
that Office ; the Trejjure of the Atmofobtr^ 
jnufl: enliven the Work, by its Tncumpenci 
Jipon the Fountain's Superftcies, and drive t^e 
Streajn up into the Cotton j and after Tbar, 
furtain the impending Column ; and, by an 
pver-repeated Impulfe, ftiU keep it iri Wfpr 
tjon ; But, in regard Water is a Fluid, as wipB 
I as Hcay^ Element ; to perfeft the OpeVatipni 
I l^mbient Air niiift engomprefs the Filter atiki 
^ en all Sidet at once, to keep the Current witl)- 
' in the Compafs of its Enciofure ; till k arrive 
to the utmoit Pitch, that the Energy of its 
fitft Jippylft ^ou'd raife it : withpwc fcattd' 
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one t)rop of its Liquor, or fufFcring any per- 
ceptible DiftiOation. 

Now, in Regard the Label, on the defcend- 
ing Part from the Center of its Gravity muft 
be alike furrounded, and comprefs'd by the 
Air on all Sides, from Top to Bottom ; the 
inclofed Stream muft, everywhere, meetwkB 
the fame Difficulty to make any Eruption : 
And whereas, at its Afcent, the Threads of 
its Context ferv'd for Steps to climb ro its fla- 
ted Height; Now, upon its Defcenr, they fie 
as well for Seats of Repofe, to retard its Mo- 
tion ; fo as to hold every proportionate Part 
of it E^uslibriduf vff'nh its Oppolite ; aiid kecfi 
the whole fteady, in an equal Poife ; till the 
Snout of the Filter reach below the Surface of 
ttie Fountain, to draw the Stagnation into a 
Currtnt by its Preponderation. 

Thus Filtration is found expedient for furi- 
fjing of Liquors, by Percolation thro' fbme po- 
rous Matter, from Veflels of a Higher Situa- 
tion to a Lower : Nor does it import, whe- 
ther the Capacity of the Filter be great, of 
imallj or the Ciftern, wherein ic is dipt, be 
of a larger, or more contraded Orifice ; or 
that it lie funk deeper therein, or not ; nay, 
tho'ltwere to the Bottom of the Sea: for 
( S^yi«»-like,) to whatever Height it fliou'd 
advance its Stream, it wou'd not part with 
one firigle Drop, till it defcended as low as 
the Fountain whence it arofe : So vain it is to 
imaf^ine, that Lakts and Ri'ucrs, embowetl'd in 
ftie Eanh, fiiou'd, by this Means, fend forrfi 
Springs on the Tops of the Higheft Moun- 
tains : When Reafon and Experience makes 
' 'Btainand manifeft, ihat None cartt? vent- 



^o Of the Oti^irij and 

ed a Foot aboTe its 6r& Source ; let tbeFiltef 
be of what Compoficion, Capacity, or Ap* 
plicacioD focTer. 

After all, the faid Sf^Hogi muA be repler' 
jiifh'd by thofe fubterraneous Conduits, npoa 
every Incieafe, at the Bottoms of the HUlsj 
before their Supply can reach their Topsj 
tnd muft rather obferre the FkUing of ihf 
St'y than the Falling of a Shewtr of Raia t 
Whereas, on the contrary, Thofe that ai8 
Higheft mounted are rooneft furnJih'd, and u 
quickly run off again, after the Shower is 
fell'n ; without any Reganl to the Sea at aU{ 
which, belike, has not been rais'd a Foot abovq 

■ its Natural Height, by all the Rain that ever 
fell, before the Deluge or after ir, Gnce iho 

I Creation. , 

,,, To Others who pretend to Argne, &oia 

I the Effi5 to the Ciiift,Th3.tliueniiiiting Spril^f : 
I which fo much refemble theEbbing and Flow- 
I ing of the Ttdt, muft needs depend on the 0- 
. cM»foritj *Tis Coon Repl/d^ That their t«i* 
I itieus and uncertain Motions Conclude the 
' Contrary ; fome Ebbing and Flowing every 
[ fiveorjix Minutes, as One near Stttle in TVt. 
\ ftire: Another every jSc HiJKr;, as in the Dio* 
I Cefs of Tadcrbarn in Weftfbalia ; A Third M 
I 1ftak,\\xAiZ(ilt.cs.aWeek; tht Gypfit it BevirlMf 
icarce once a Tear • and the Eruption of Prmak 
[ Millf happens but once in an /ige. An iir»* 
I ^larity, not deducible from any that is fQturf 
[ ui the Ottan k felf. 

^ . Yet all their Variety of Motions, whetbeC 
*?;.?*?.«, ^oww'SiMipgs, , ij commodioufljl 
ift fupply'd. 
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fiipply'd, and kefjt on foot, l9yR«j«; accor- 
ding to their difFerenc Exigencies j by tho 
Help of Reftrvatoriet, to receive and retain ic 
from Flood to Flood ; fitted with yalva, pla- 
ced in the Veins of the Earih, as in the Bodies 
ofjimmah; to Open by thsir Reflet ion, and 
fliut again, by their own Weight, after every 
EvactiMtiofj. A Theory that is made out by their 
refpedive Appearances of both Sorts, to be 
Matter of Faift. 

For an Inftance of a Ji^-Spring, that va- 
ries both its Flood and the Time thereof, with 
the Weather ; That, near Settle, fills with e- 
very Flood a Well four Foot long, three Broad, 
and two Deep, in five or Jix Minutes ; which 
links again (its Sides and Bottom being leaky) 
to foitr laches VJattt, in the like Space of Time j 
as long as the l-Fet Seafon continues : Whi<^ 
no fooner grows DroKfif/, but the faid Floods 
become gradually leffhe^ and retarded 4 till at 
laft the Extenuated Current, finding an cafy 
PaiTage between the Vaht and the Orifut 
(which it fliuts not clofe) Aides along its Chan* 
nel at its own Rate, Evenly, without any 
great ha-eaje, or Diminution, fometimc! for z 
whole Month together : While on the Con- 
trary, 

BoWflw-Sprmgs, which are conftant and e- 
qual in tbemfelvcs, keep their Floods to the 
famt Height, and Intermiflions to an t^ual 
Time : And That, in the Diocefs of Peder* 
bum, Remarkably, complies exadly with tha 
Ebbing and Flowing of the Sea, in both the 
faid RefpeAs; lofmg it felf twice in four and 
twenty Hours, and returning back at the Inters 
IjEouis ; and with fuch Vioieace, ai 
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to Ai'ivt Thrte MlUs ■ Yet, notwuhftandirtg;, \i 
not in the leaft Influenced therero by thu 
Surges of the German Ocean j ac forty Leaguti 
Dirtance fi'om Ir, and rriore than fo many 
Faihants beneath ir : But muft be fupply'd en* 
rirely by the Clouds from Heaven, and fuffer 
Ms Intermiffions from the Means abovetaid 1 
Its RefervMpry collefting Water, in order to 
fupply its Flood, with a Falve ponderous e- 
nough to with'hold k to its fu!I Height ; aod 
fo clofe, as to lofe its Stream twice infouratU 
nventy Hetirs 5 till the Rainy Currents force fc 
to return back agsin, after the Interval of^i 
HouTi : With the fame Conftancy and Exaft* 
nefs, that the Sea Ebbs and Flows twice in 
the faid Space of Time: And by the Appoini« 
I mentof die fame Powerful and Prs-vUtfU Hand, 

' which Created all things in Number, IVeight, 
■iid Menfure. 

- And, as for rhofe Springs "which, in fomo 
Meafure, feem to obferve the Motion of Ae 
37<^e ; becaufe they are near the Sm it fetf, ihejr 
muft either lie below the FlooH-Marhs, robe 
Influenced by ir ; Or elfe are fed by thofe Ri- 
Ters that raife their Floods to fo great a Height, 
as to reach their Ltvd ; Gr, if this general Rule 
admits of any Exception ; it niuft happen, 
when the fwelling of the Sea, or River, o^ 
ihuSs the Paffage oi thofe Springs j Or, at 
leaftretBTf/f the ufual Swifmcfs of their Defcem; 
ft) as to make their depending Fountains to 
Orcrtlow, or fweil Higher than Ordinary. 

I- Nor tan it beany longer Objeded, that 
khofe 5a/r-Springs, which are found afar off 
at Land, are either produced by che Sea, oc 

■ corpraunicate with ItjTince the late Difco- 
wj I verjr ' 
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very of the Salt-Recks at rhe Wiches in Cke^lrr, 
where thofe Springs moft abound and are ira- 

J>regnaced by them : Nay rather, the Sra it 
elf is beholden to fuch Rocks for its Briny 
Conftitution ; and doch not conlift of One 
fimple Element, but is a Compound of Two 
different Subftances, to wit, of Salt %nA Wa- 
ter ; which are eafily feparatcd, Each from 
the Other, by a Filter or jlemhick • and as well 
by Fertolatievy as DiHUUtion. 

Others as vainly imagine, that anExcefs of 
Heat, contraded in the Bowels of the Earth, 
evaporates Water (like Smoak) thro' the Clifts 
of thofe Mountainous Heights into the Open 
Air ; and infift upon the Heat which affeds 
our Bdtbt, to confirm their Opinion : But ia' 
this Suppofttion, the Springs which are to be 
rais'd Ihou'd ilfue out of thofe Clifts, on the 
Riptg Side ; whereas daily Experience finds 
them ftill defcending towards the Lov^rr ; as 
deriving their Extraftion from a more fublime 
Origin, Heaven it felf. 

Nor does the Warmer Temper of thofe Sa- 
lubrious Fountains, evince their Heat to be 
contra^ed from Elementary Fire; as being of 
too Aftive and Diffufive a Nature to permit 
any Cold Springs to rife fo near 'em, as com- 
monly to fall within the fmall Compafs of 
the fame Fountain ,■ but rather derive their 
Warmth from the S«/;>j6«w*; Veins, thro' which 
they pafs ; Or elfe. They are all impregnated, 
io their Paffage, with feveral Minerals of dif- 
agrecing Spirits, which caufe their Heat by 
Fermtntatien ; like A^^intony niix'd with Suh- 
D llmau 
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limate ; or Ramcnts of Ircn with Floois of SaL. 
fbwr. 

But, to allay the imaginary Bui of ^e laft 
Qpinion^ ic is thought by Othecs* that tlie 
exceffive Cold^ engepder'd withia the Earthj 
condenfeth the Air^ which is {hoc up m Col* 
vkies, into JVnter : And hencCj They fiiy* it 
isy chat a Stone^ or Plate of Metal, difl uptm 
the Ground^ where it is e^pos'd to the fooK^r 
ing Rays of the Sun^ contrads a Moifture, by 
tiie Refrigeration of the Air^ underneath ; 
whereas they rather ferve for a Cov^i; to Ukjh. 
prefs the Steam^ that wou'd othorwife breath 
out of the Earth where they li le^ and vaoUh. 
into Air ; but for want of a free Paflage up- 
wards Thither^ it is condenfed into Water, 
by that Stop put to its Motion. 

Or, in cafe either Vapours breathed up, by 
nn Excefs of Heat, out of the Bowels of the 
Earth ; or Air, condenfed in thofe Caverns 
bv extream Cold, gave Springs their Origin ; 
tne exceffive Cold and Heat of the Winter's 
and Summer's SclBices, muft needs refpe(9ive- 
ly contribute to their Increafe : But we find 
by Experience, that the Froft of the One dries 
them up, as well as the droughty Heat of the 
Other ; whereas the Rain of the Spring and 
Autumnal E^uwoxes^ where-ever it falls. In- 
creafeth them in the fame Meafure ^ and af- 
ter it is fall'n, leaves them upon a5 confiant a 
Decay, as being their proper Caufe ; which, 
when 'tis Apply d they immediately F/w; 
and when 'tis Remov'd they Dry up again, 
and vanifli to almoft Nothing. 

^nd 
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And the Thttmometery at once confutes both 
thefe Opinions } by ftating the fuppofed Ex-^ 
celTes of the Heat and Cold of thofe fubter- 
raneous Caverns, in a Mean^ between the 
Extreams of Winter and Summer ; (hewing 
manifeftly, that the concaivM Difference pro- 
ceeds purely from the different Difpofition of 
Senfe^ as making an unequal Judgment at 
both Seafons ,• excepting only in fuch Places^ 
as are Adually fet on Fire j or where Mines 
of Sulphur^ Vitrioly &c. abound : Yet their 
Heat no more caufes the Springs that are 
found There ; than the Cold of Lead^ yiU 
ume^ &c. influenceth Thofe, that abound in 
other Places. 

Lafilyy Others infift upon many Concurrent 
Caufesy for raifing the fame Springs ; or elfe, 

fay They, if RarefaBion , Cmdenfation^-^^y 

or the Sea , did not jointly concur with 

Rain * thofe Springs, that rife upon higher 
Hills than Showers can furmount j or deeper 
in the Earth than They can penetrate, wou'd 
be weakly furnifliM i but We have (hewn re- 
fpeAively, in Both thefe Cafes, that fuch a 
Concurrence wouM be Impoffible : Unlefs (as 
before admitted^), they were furmounted by 
fome Neighbouring Sea, or Conftagnation of 
Water, that might fupply 'em. Againft which 
Reply 

It is Rejoin d ; that Pendkj Tenigenty and In^ 
gleborrow Hills, (which are remarked, by Cam^ 
deny for the Three higheft in England-?) abound 
with Springs, beyond any fuflScient Supply of 
Rain to recruit *em : Anfw. Whereas the Laft, 
which diftinguifheth it fclf from its Neighs 
bouring Hills of an inferior Rank, by having 

D a us 
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its tall Head moftly covered with Rain/ or 
SnoTi^y according to the Seafon of the Year, 
(while the Reft ftand Bare and Dry,) tbo' its 
Top be Flat and Level for a Quarter vfa Idllts 
Compafs ; yet it has not any Spring upon it, 
till after fome Yard$ Defcent ; and There but 
One, which might pafs thro' a Qilill : On 
VenlgenuYixW appears no Spring at all, till af- 
ter iTsirtj Yards Defcent from the Top; 
which, tho' it be gathered from a great Com- 
pafs of Ground that lieth above its Orificet 
yet its Stream little exceeds the Former : And 
as for the Eruptions of Water out of Vendle^ 
Hilly which Camden takes notice of ; but One 
of them has happened within 'thirty Years 
Space, and then but of an Hour or two's 
Continuance ; and 'tis fupplyM by a Bogg^ 
that covers the Top of the flill ; and only 
breaks out after long Surfeits of Rain^ which 
cannot get fufficient Vent any Other Way. ^ 

It is Urg'd after all, that the Fountain 
which begins the Eaft and Weft Colder s near 
Tuwnley^ rifeth fo exaftly on the Ridge of 
thofe Hills which feparate Torkfljire from Lan» 
cajJjire, that it runs Both Ways at once, jinfw. 
And 'cis^ no Wonder ; being a large Bagg, 
which makes a Gap between Two Mountains, 
of Thirty or Fo^tj Yards above its Height, 
which fupply it with Water very commodi- 
oufly ; and ^cis fo evenly feated, or rather Ri- 
fing, in the Middle, as to fend down its Cur- 
rents on Both Sides at Once. 

Yet thefe Infiances^ and fo reprefented^ have 
been received for Unqueflionable Truths by 
the moft Curious and Ingenious Obfcrvers of 

the 
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the Wonitrs of fTature irt Thofe Parts ; and 
pafs'd thro' all Ages for Unanfwerable Obje- 
ifttons again ff; what has bej^n here advanced 
conbemin^ Sj^rtngs ; and perhaps might have 
cohtinued" toib'i reputed fuch till the World's 
End J if f^rthdr Enquiry had rjot been made 
into the Truth. thereof, upon a fpecial Occa- 
(Ton : Wherifrcn-T^y be collccS-ed, what Credit 
ought to- 6e given to' Thofe many Learned 
arid GraVe Authors, who relate the like ?ro^ 
digles of Other Places ; and what is to be Re- 
ply'd, th their Accumulated Teftimonies : 
Namely, that they took their Informations at 
firft upon flight and iU- grounded Reports j 
which, being once accepted vjithout Jue Exa- 
mlnatlon by their Ring-Leaders, pafs'd for 
current Truths with all their Followers ; Who 
cither made it not their Bufinefs to inform 
Themfclves bctffcer j or were never in proper 
Circumftances for chat Purpofe. 



V -■ 



"• So plainly doth It appear from all that has 
been Alledg'd both Tro and Co», that Rain a- 
bundahtly furnifheth all the Fountains in the 
World with Water ; without being beholden 
to fuch Imaginary Apprehenfions, as that Air 
condens'd into Water by the CoUnefs of th^ 
Earth ; or Vafoursy rais'd by its Heat out of its 
Bowels ; much lefs Streams conveyed thro* its 
Cavities out of the Ocean, cqn in the leaft Af- 
feft *em ; but rather. Rain /7/<?»e performs the 
Work : Which never Falls, but gives 'em ah 
Increafe in 'the. fame Meafure ; nor is With- 
drawn, but theyfufFer a proportionable D;- 
fninution : So vainly do we Grope at Noon- 
Day for abfirufe and occult Caufes ; while the 

D 5 QViVi 
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o^nly True One is plain and manifefi before 
our Eyes. 

• And as for;Tfl/)-Springs, whic ever appear 
to the Day on their own accord ; and Bottom^ 
Springs, which lie abfolutely buried in the 
Deep ; the Miner no fooner difcoyers Where 
they lie, but he infallibly determines fFbence 
they come ; 'uiz». the Former, from Rain, di- 
ftill d thro* the Soil ; and the Latter derived 
from 'em, byfuch Paflages as. the Quarries 
afford, to fend 'em down into the Mines un- 
derneath .: Ijlay, even Thpfe whi<;h ^re found 
deepeft in Places adjacent to the Sea^ fo rare- 
ly partake of us* Influence, that it were ^ 
much a Paradox to fay, (in general Terras,) 
th^t.they proceeded from It; as to Affiroi) 
that Mankind we^ a BHnd Sfeciei qi AnimZ" 
Jity; b'ecaufe. fome 0»e Perfpn naight,_perT 
haps, be found Sbort'-figbted, iu every ^Parifti ?'r 

Which is but a weak and far- fetched Excep- 
tion ; yet the only One, that • either; ExfertT 
ence can find, out, or Reafm. ^Atrnv to ^\s^ 
general Riile.': mz^* That Springs y of. all fom 
whatever^ pwe their SuhBancezixd Bcin^ to 
the Showers and Dews which fall from Hea- 
yenj their -^antityy both in Size and Dura-r 
tion, to the Capacity and P^/>rA of thofe fubter- 
raneous Cayiti.es which they penqrrate ; and 
their fpecifick Qualities to ^^ i^y.^vH Metak 
and Minerals^ whicji embue *^m in: their Trjjr 
yels thro' the Bowels of tl:je Earrji : Let us 
proceed to the Generation of Rain, which is to 

fupply 'em:i and to be again fupplyM>y '^m 
:jf^terQhangeabIy, fpr Ever, ; ; 
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O/ ii« Common Source Mnd ProduSion of Rairi 

in general. 

^r^lSl P ' proceed from the Difcovery of 
^^ T^2 ^^^ Or/f/» of Springs^ to the G>»e^ 
gji .^ *'''^^^* ^^ ^'^'^ 5' '"^^^ ^^* ^^^^^ 

^Stf^J^ confift of WScer, as being AdtiViMy 

in Local Motion ; the Former^ ftili 
perpendicularly defcending towards thte Cen- 
ter of the Earch ; and the Xir^r^ rais'd up ver- 
cicatly into the Air by the Beams of the Sun "; 
to be let fall do*^n again by the Poife of Iti 
own Wc^t : This redoubled Motion, affccSt- 
ing not only that fmall Portion of Water/ 

which fupplies Fountains and Risers ; but the 

whole Mais of ftaift, which plentifully reple-^ 
nifbech both Sea and "La^d^ throughout the 
Univerfc: -My prefenc Endeavour muft be^ 
to demonftrate How, and by What farfher 
Means^ fo vaft a Body of That heavy Ele^ 
ment can be conrinually kept in Motion ; ftill 
Afcending and Defcending^ by an ever repeated 
Reciprocation. 

P4 To 
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To give the Firft cfieAnal Scraak for its 

Mockm XJfmmJk ; thcSiin^ by the ImnMniffioa 

of his Rays, diifolves the Continiiky of the 

Surface of that Water wheoce it was Extrad- 

ed ; and pares off what is more fiibde into 

fmall Panicles of an InTifibIc Size ; that^ by 

a Divifion fo Extraordinary, he may make a 

proportionable i»crw/tf of their Smftrfichf; to 

hold *em fafter, and tranfmit 'em with more 

Eafe thro* the vaft Trad of Air they are to 

Afcend: As Bars of Iron^ drawn 'into finall 

KeeJltSy will fwim open Water ^s Chaff; 

and a Mllfime^ pulveriz'd and fcatterM in the 

Air, may be toft'd To and Fro, by every Blaft 

of Wind^ like a Feather : And the ReaKm i^ 

becauie Quantity iivldedy increafeth its Suftr- 

fcies in the fame Proportion ; tho* the Smi- 

fiance, or Matter contained therein^ remains 

flill the fame, both in Bulk and Weight, that 

it was before the Divifion was made ; fo muft 

alfo the Suhdi'vipcns proportionabiy incregfe 

in the One Refped (without meddling with 

the Other,) to an indefinite Progreflfon. 

But to whatever Number thofe Subdivilions 
be multiplied ; or-be thofe fepara ted Particles 
extenuated never fo much ; yet ftill they re- 
main Heavier than any equal Proponion of 
the Ambient Air ; and, by Confequence, wilt 
pot fwim, but fink in it (as the Sediment 
finks to the Bctcom of Liquors Unlefs the 
Rays, which made their firft Separation, be- 
ing reverberated back from the Surface of the 
£arth, raife 'em up by their Keboond ; and 
continually fupport 'em to the Height. t(3( 
which cbey were Advanced ; So that upon 
.'i . v- any 
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Y Abatement, either of the Force or Motion 
thofe Rays, the faid Punicles niuft fubfide, 
**nd fink down again to tlic Place from whence 
they Afcended ; Thofe that precede ftill ma- 
Iking the Way Eafier, for their Followers to 
overtake 'em ; and being Liquid, to concorporate 
with 'cm into a doubU Proportion ProgrefUve- 
ly : The firft Compofition conJlfting of Two 
Particles, conjoin'd ,■ the fecond of Fcur, the 
third of Eight, the fourth of SixtiKv, the fifth 
o{ Thircy-tivoy and fo indefinitely ; every Con- 
cretion haft'ning their Fall, (in Proportion to 
their Weight,^ into a greater Precipitation. -'■ 

Thus Rain is Generated of Vapurs, rais'4 
by the Sun ; which become ffedfud into fe- 
veral Sorts, in their Fall, by Ffue fucceflive 
Concretions. 

The i// confifts of the Primogenial Atoms of 
Moifture, of the fmalles} Size, and advanc'd 
to the greniest Height ; which, condens'd by 
the Cold of chat Region, and being weaklieft 
fupported by the Sun's refletfled Beams, at fo 
great a Diftance from the Earth, firft begin 
toTall, and give timelieft norice to the Baro^ 
fcepe, of the Change of Weather ; but remain 
near Invifible, like the Fall of Dew on a Sum- 
mer's Evening. 

The zd Concretion conjoins Two, or more 
of thofe Drops of the firft Compofition, into 
One ; fo as to overcaft the Firmament with a 
Fogg; Oblcurity ; which is exprefs'd by the 
Sun , with a Glaring Splendor around his 
Disk ; and the Moon, by a Raf about Her 
of a fccondary Light ; while the Stars can 
fcarCely peep thjci ir j .an^ Thofe, only Here 
iiiin and 
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laiid There one; (rf the jS-if and fecend \fa| 
.nitude. :,.■""■ ' ■ c 

The ;iif condenferh into a A/Jj'?j' Obfcurip 
wliich deprives cs of the Sight of thofe Gre^ 
J.uminaries, tho' there appear no Clouds, t 
Gufts of Wind drive em on Heaps j whii 

I -flin grow more Ofaccas^ till 
t The ^tb , rendring 'em no longer fup 
portable by the Air, diftills a driz,x,lmg fort c 
thick and Sho-wry Rain, confifting of a Mold 
tudc of fmall Drops ; which, ac 
.- The ^tb and Ufi Concretion, incorporai 
themfelves inro Rain, in full Proportion : Afli 
this Account of the Generarion of Rain, thrd 
til its Defcents, ferves well enough for tb 

i Summer's Seafon; while the Weather is wanii 

I and the faid Vapours liqaid. 

But in Wmter, when the Air is chiU'd with 
I Cold, and thofe Vapours are benumm'd with 
L Ice, the Scene is chang'd ; For 
I ■ F'lrfi, Thofe Deivy Atoms which remain'd 
k Invifible, now befpangle the Sky by thei 
r foalleft Size, and moft regular RefraiSion o 
the Sun's Rays, with the glittering Brightnefi 

■ ©f a white Froii : Nfxf, Each Two of tbi 
Points conjoyn'd, making a Line, become a 
Hoar-FroH, and create a i^o^^-Hke Duskinefs 
by their Irregularity : Thirdly, Each Two of 

s tbefe Lines laid together making a Plan ; 
■.many of them interwoven into one Piece, by 

■ their fleeting Motion in the Air, (infteadofa 
k Miiiy become Fleeces of Snow ; and Fourthlf, 
, Thefe growing more ponderous and tumbling, 

down headlong from the Sky, rowl themrelvesj 
inco BaUsi vihiQhFifiUy, bringing Froii along 
biiti with 
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Vrith 'em into a riioifter Rcgioni ^rc crufted 
©trer with Shells of Ice, into i/i/AStones, 
which makes theOpsrtrion coiUpleat. 7;fl» 
■ IliT 
Now, in Regard ihaiame Portion ofMcrft 
iture ("which was Rain while ic remaifl'd ]U 
cjuid) became Hail by Congchcion ; and Both 
originally proceeded from Particles of tha 
fVnaJIeft Size and csIsU ro rhe grentett Height 
"by the Sun \ and dciiv'd their Pedegree frorri 
'em, ihro'atr equal Number of Defcents, by 
the Impulfe of their own Weip;ht : It no* 
occurs to fliew, on the Converie, How they 
are daily remounted, by repeated Efforts of 
his Rays, to the forelaid Stations; :ihd as it 
were regenerated. Each 3parE, without any 
DcduAion or Dependance on the Reft j ac- 
cording to their fundry Sorts and Sizes, aod 
with RVpea CO their federal Uft^, i *' 
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flow l^fMrsj raised by the Sun tofivtralflii^t 
in the Air, grow, hy their Defcent,, conitni'4 
iww Rain, "WHail, efasAivenSotss^ 

NOW, fuppofe the Air to be pucg'd of 
fiiperfluous Vapours, and the Sky i«rf- 
der'd ferens and clear, by their Evacuiu 
tions. I i ': 

The FirB Effort of the Sun's Rays exhalesv 
as ic wete-byRefpiracioa, themoft fubrleahd 
minute Panicles of Moiiture from all hurnul 
Bodies, 
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Bodies, (as wejl as Lakes, Rivers, and Se; 
butefpeciaily from Vegetables ; which gi 
difFufe their Balfamick Odours rhro' the 
till the Evening Sun. withdrawing his Beai 
lets ^tn fall again, almoft imperceptibly, in;, 
pearly Dm, upon thofe Plants and Flowerij 
whence they were Exirafted ; or elfc the* 
congeal into a ivhiu Frosf, which afperfeth 
the whole Face of the Earth with a Mealy 
Tinfture. 

The Stcond Effort of his Rays, finding (he 
Air begin to be warm, and die whole Pice ' 
Nature better difpos'd to be wjought or, p 
netrates deeper into the Earch,anddr3Wsth( 
fpecifick Steams and Flavours out of PN 
and Herbs of every Kind ; which are ftill a 
vanc'd, Invifibly, to a greater Height, t; 
they begin to fubfide perceptibly into a Fo] 
of Particles of the fecond Concretion ; whif 
fubfides upon the Leaves of Trees, and npt 
the Straws of Corn, in AhUevj 3.nd Honj.fal 
if the Air be calm, and the Wind difperfei 
'em not : Or elfe in Winter, thefc Balls < 
Dew (being now coupl'd into Pairs) becoiffl 
congeafd into a Hsar-Frosi ; which breaks t 
more Uniform Motion of Light intoa I^i 
Hax-inefs. 

The Third Effort fetcbeth up the Eflences 
of Minerals, and fulphurous Exhalations, 
of the Bowels of the Earth, conjoin'd witli 
Vapours of as different Sorts ; which llill, up- i 
on a greater Fall, grow into Misit ; or, while 
they hang fufpended in the Air, beconw 
CtouJi, being driven into Heaps by the Wind, 
Wiile the Weatiiercontinues Fair j but upon [ 
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The FouTih Effort of the Sun's Raj's, or 
tnoclier Lift by the Wind, the Weather chang- 
tth its Complexion into drizzling Sho'wers , 
idorn'd with Rain-bows, while they remain 
iquid i or into Snow, or Sleet of a Winterly 
C^bmpofition, mix'd with Rain ; which, by 
;he fupervening Froft, are Cemented toge- 
;her, glazing the Earth with la, and loading 
;he Trees with Snow intermix'd. 
I 'At the Ffy/^, when both the Earth and the 
Mr are impregnated with Heat, and jointly 
sonfpjre to reinforce this laft Effort to the 
utmoft, and raifc thofe Vapours and Exhala- 
tions to the higheft pitch ; and put 'em be- 
yond the Reach of the Sun's Power to fuftain 
'em any longer; they Fall at laft, with the 
grearell Speed and Precipitation, into Show- 
ers of Rain, or Storms of Hail, in a full Pro- 
portion as to their watry Part ; leaving behind 
'em the more Earthy Exhalations, of a more 
refin'd and more fpiriiuous Extra<ftion, to 
fport thcmfelves in Meteors of all Sorts, in that 
Upper Region ; which, by theUneafy crowd- 
ing together of their Heterogeneous Matter 
into divers Situations, condenfe, and fall in 
as dtiFerent Poftures ; and, taking Fire by 
iheir Agitation, flioot into Stars, that vanitli 
Each intoaLineof Smoak; which (if it hap- 
pen by Day) leaves a dusky Track of Opacous 
Stuff in the Air, of three or four Minutes 
Continuance behind it, Undifpers'd. 

Now, as to the different Manner of the 
Compofition of Rain, and Hail ; their firft 
Ingredients are alike Invifible Atoms, or Par- 
tJcies of W ater of the fmaileft Size ; which 
make 
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make their )&i? Concretion into a tbin M- 
Hurt by a fcarce perceptible Delcent; as (bos 
as the fupporting Beams of the Sun ^bdog 
overpowjer d by their Weight) begin to yieUj 
and the leading Particles. fiill opening, cb 
Way for the Others to -follow and overtdof 
^em ; Cbndenfe at the JiconJy into a Rggy dc 
the tkifd', intp a A4ifi ; and at the fimnh. and 
fiftby into Drops of Rain of feveral Sorts ; fiil 
inCreaiicig . their Size^^ and Precipitation, in f 
Propoctlba.to the Depth of their Fall ; whidi 
is found by Obfervacion co be coafiderably 
Greater in Summer^ than in fVinUr. 

But at their Con verfion into Hail^ thefaid 
Imifible Atoms of Moifture are raised to a 
higher Region ; where tbeyiace quickly pe» 
netrated by. the piercing Cold, and fbon cofh 
geal'd into a .Hoar-Froft *; juft as Raments of 
Steel become glowing hot in an Infiant, hf 
falling thro' the Flame of a Candle : And cfaeie 
frozeiji Particles beginning to Fall, are evenly 
fpread : upon the refifting Air, inta Fleeces of 
Snow;, which ftill devolving DownwardS) are 
rowl'd by the Wind into Balls ; and drawing 
after 'em that Frofty Air, into a warmer Cli* 
mate below ; are, by degrees, as it were cora- 
fited into HaiLStones^ of a larger Size j and 
wrap'd in a Coat of a more Tranfparenty and 
Icy Conilicution ; as Candles, dip d in mebU 
Wax, put on a new Inveftiture, upon every 
Immerfion. 

Hence it comes to pafs, that Storms of Hail 
happen (b frequently m Summer, when Heat 
abounds, to raife their Vapours to a compe- 
tent Height J and fo feldom in Winter, or Fro* 
fty Weather, for wane of Moifture to Ce- 
ment 
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ment 'era tog«her, as well as of Hea: to 
RaiEe'«ni. 

Bur, becaule the faid Vapours, as foon as 
they Congeal, begin to Fall ; and, fpreading 
into Fleeces, ballen their Motion, till they 
be rowl'd into Balls of Sno-^ ; and are laftly 
crufted over with /cc, in their Precipitation : 
Tbofe which are Highcft, and firft undergo 
thefe Changes, get an Advantage above the 
lleft« both for Six^ and S^tt.A, in Proportion 
to their grc^iir Defcent thro' the wanner Air; 
and, confi-tjuently, muit receive an Accre- 
tion pf tlic imaller Sort, which are Cemcnecd 
to 'em in their Fall ; Hence it is, that U/fiU 
Sttmti are mgged and MuUt- Angular, and of a 
rcfplendent Brightnefs, contra^ed from as va- 
rious a Refledion of Light, ( not fmoeib and 
*■/<«-, like Drops of Water Congeal'd ;^ which 
-well exprefTeth their different and manifold 
CompoCtion. 

And, whereas the fame Storm commonly 
pours down Hail-Stones of feveral Sorts, and 
Sizes ; and the larger and more rugged moft- 
ly Fall fooner ; and the fmaller and le0er Sort, 
afterwards ; as being not able to pierce the 
Air, and force their Defcent with the fame 
Speed : And, when the Storm begins with 
Maili and ends with Rain 5 it is becaufe the 
Hailt which caufed that Precipitation in the 
warmer and lower Region thereof, brought 
not Froft enough down with it, to caufe and 
continue a total and perfect Congelation. 

Nay, fo convertible are thole Watty Va- 
pours, that compofe Mljli and Rairiy into 
Snew and Hail ; and Thefe are again fo refol- 
vable into Rain and Mifii, that all Four are 
fometimes 
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fbmetimes let Fall at once, but of the fame 
Cloud, from their feveral Heights in the Air ; 
and with fuch Predominance eifhet of £fe#f , 
or Coldy Which a» differently afteft 'eta ; th«, 
while Snow is fcatter'd on the colder 'tafs of 
the Hills^ Rain is often pour*d * dov^ into the 
warmer VaUeys below. 

Or, on the Contrary, after a Frofly and , 
Hoary Mi ft has long eiifhrowded the Earth 
from the Beams of the Sun ; and they have 
melted the Upper-fide of it into Rain • the 
Showers, which w^re let fall, have no fdoner 
touched the froMH' Ground, but have beeii 
Congeal'd, and glaz*d it quitd over with /«;' 
and loaded the Trees with a Burden thertofi 
fcarce fupportable : Thus Vapours, rais'd by 
the Beams of the Sun, and let fell by theft 
own Weight, are indefinitely diverfified inttl* 
all Sorts of Weather, according to the Ordi-' 
nary Courfe of Nature ; and perhaps all thcfc 
Changes may happen within the (hort Space 
of eight or ten Days : Let us fee, how any 
One Sort of Weather can be of a longer Con- 
tinuance. 
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Sect. III. 

How Fair «»^ Foul Wtatbtr inUrehangeahly fuc. 
ceed Each other j and as diverjly tff^i^ iht Skf, 
at different Seafons of the Year. 

SUCH is the Diverfityof Hail, and Rah, 
and fo various is the Weacher depending 
thereon, at all Seafim ; that it is impoffibk to 
affix any Sort of it to whatever 77w)e, or Place ; 
much lefs to continue it in the fame State, 
upon reafonable Grounds, for a whole Sum~ 
mer or IVinier together. Yet, (Ince it fometimes 
fo falls out ; and previous Difpofitions, in a 
great meafure, Occafion it ; and Thefe are 
beft taken from daily Obfervacion j I thall 
endeavour to diaw a Scheme of the Summer's 
DroHibt in 1710, and How it broke ; compar'd 
with that Memorable one in i68r, {Thret 
and Thirty Years ago, ) in Both Refpefts. 

The great Drought in 1710, began fo early 
as the fifth of Afrll, and lafted, without any 
confiderable Change, till near the middle of 
yune ; and perfifted, without a Flood, till the 
Beginning oiSepemher • the chief Difpofition 
for it being a wet and cempeituous March- 
which at once disburchen'd the Sky of an ex- 
ceffive Rain, and fettled the Air in a profound 
Calm; till towards the Month's End ; when a 
cold UoTth-lVejierly Wind congeal'd thofe few 
Clouds, which remain 'd undifpers'd, into 
Fleeces of 5»oM^, with fome few Siowtri inter- 
mix'd ; which left a mi4ddy Sky for near a Fort- 
E night 
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night within May ; which mercafi the Heaveiii 
daily, from Ten. in the Morni^ig till Tivo in 
the Afternoon; which the idCreafing Hwr of 
the Air ftill rais'd Higher and higher,, till ir 
quite difappear'd and vanifh'd out of Sight. 

This Serenity continued tenor ttvelve'Da.yi 
longer; the tC^mt her- Gla ft keeping ftedfaft to 
its utmoft Pitch al! the white, to (hew that the 
Vroaght of the Weather wis then ar a ftandj 
till near the Entrance of jfutw, that the Weight 
of the Vapours and Exhalations overcharged 
(he Sky, and became abfolutcly unfuppOTt- 
abie : And that the Sun, having accaind to 
the Height and Vigour of his Summtr'i Soljliett 
was as loath to let 'em Fall ; till the fupprcfe'd 
A if began, as ic were, to reel and ftaggcr To 
and Fro, under the Burthen ; as plainly ap- 
pear'd, by the various and Irregular Motions 
of Came ivavMng Clouds ; which the B^oattar 
alfo refented fay a correfpondenc Jii/flif and 
Fadivg, yet near to an Efuality ; tfH thofo 
Clouds were ovirgTcwn, and fubdued thc-R* 
flefticn of his Rays ; and forced the Returns 
of the Sky as well as of the ^iiekfilmer^ to dfr 
cline-gtaduaily cowards tlie Kii/;>;_^ Side. 
■ .Yet they ftoop'd not fo low as to (lart wi 
any Drops oF Rain, till after many repeatd 
Dejeejitj ; and Then, Here and There, contir 
gently ; till thofe Clouds'were driven im 
fyiiiS ShuwtTs by fuJden Gufls oilVinA, whit 
fiiil attended 'cm ; and firft they hit rhe Riigi 
of Hills, and Htighn of Ground, that niofl 
oppos'd their Agitation ; and thence -droi 
down into the VaUeys ; where the Sun's Rrf( 
^ion was niorebrcken and lefsabie to fuftsi 
'sTOj than in: the; f /;;/«;; where his Hg^t wi 
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fo ftrohg and Uniform as to difpute their FaH j 
and fometimas repell'd, and rtfoh'ii 'em again 
into Aidms ; and fo over-bafilly, and in fucb 
Crowds, char their Concretions grew io fafi^ 
and they, fcl! again with fuch Prtdfirstion ; 
,thar they brought down, with 'em from that 
frox^ Rigim, at jMidfummer, ^as fliarp.Blafts of 
Winds as ufuaily blow in Mereh j and as col(^ 

t^lwwers of Rain, as fall in Sefitmkr. 1 

t,rAnd this Struggle between che Htat of th^ 
plff' on tha One Part) and the Wtightii'f.t.ht 
ClquJi on the Other, concinued ail June witZi 
an almoft equal Succefs j and the Impilji of 
the Latter was fo warmly refuWd by the obfti- 
Vi%t& Rtfiiiame of the Former, while jfWfy 
lafted, that they moftly featter'd Mijis infieafl 
of Shawtrs ; nor did the Ruin la Auguif, fo en* 
tirdy prevail over tUzDroagbt, as ro Caufe s 
FlooA, 1 till near the roifldle c£ September .' And 
afteuall.thsSky leccledhof intoa Serenity fui- 
cable to thc'tStgfen ef tke Teat ; but concinued, 
as it were by Comttr^Liitrationy thofe Up H 

nnd Downs of Hot and Celd, with- wet and ari H 

Weather, which happfin'd in Jknt ated firft ^ 
Occafion d em ; wheteas the Other Memora- 
ble One began later, and continued hnger \ 
flnifhut up the Summer's Heats with a feafo- 
liable Rain and a great Tranquillity. . '^ ^| 

For; the-ifaid Droughty Seafon, being'da- ^| 
ferr'd more opportunely till May, the Rain, 
which fell in March and ^fril, had time enough 
to fiftk deeper into the Ground, than to be 
oVerhafliiyexirafted into Vapours by the Sun : 
Bcfides; gentle Nmh-Eafi and IVe^ Winds 
bIcivilternaceJyail the whilefor his Affiftance, 
' riut.^d E 2 to 
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to fupport 'era, till the middle of July ; and 

after they had got their full load of that O- 

pacous Stuff ; which, by obfcuring the Luftre 

of his Beams and weakning their Fervour, re- 

duc'd the Air to a cWerTempcr \ thofe Winds 

alfo began to vary, and fhift movt Sotubtrly, 

\ 'to let them Fall by degrees, and condenfe im- 

1 ^rceptibly into an 0-vercafi ; which, finding 

the fubftrate Air coo warm to admit it Univer- 

\ filly, ever and anon rofe and clear'd up again, 

[ the Weather remaining Dry for all that Sea- 

1 fcn- 

Till, at the Beginning of Auguil it fcatter'd 

I -fome flyi'ig Drop, of too large a Size to be 

I "diffblv'd and too heavy to be fupported ; as a 

J fc-eliminary Difpofition to the enfuing Sbatv 

\ -trs, which were put off a Fortnight longer ; 

and the Wind, now veering conftantly about 

the Horiiuon, with the Diurnal Courfe of the 

Sun, thro' all the Points of the Compafs in 

I Joar and Twenty Hours ; kept the Conftitution 

[ ef the Sky fo E/wilibricm, and thofe Muddy 

Vapours 10 evenly fpread over it ; that, upon 

I fevery Repulfe from the Earth, they were »*■ 

fti-vd into Air in two Hours Space, and quire 

I iJifappear'd ; without any Evacuation of RaiHf 

K) carry 'em off; or one Blaft of fTmd to 

I chace 'em away. 

I Until thofe flying Drops gathering together 
into Showers^ and Theft falling in with fud- 
^en Gufls of Wind, broke the Ovircafi into 
Cleudi; which refj^Ciflively exonerated the Air, 
where it was heavieft loaden in the Firfi Place, 
and fucceffively proceeded to exonerate the 
rell ; fo that no where was mifs'd : And, in 
Conclufion, the Refiftance of the Heat below, 
w: L a being 
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being every where weakned alike by the rtfri- 
gerating Showers, fair Way was made for a 
plentiful Rtin ro defcend Univerfally, till the 
Sky was clear'd, and the Ground facisfied. 

So differtntly broke this Surfeit of Dry Wea- 
ther from the Fermtr ; and Both were fo long 
continued^ after as dlverfe a Manner; and 
their mart and Itfi feafonabk Commencements 
as I'uftly Occafion'd it : The Furmer biiginning 
in A^il, a Month too foon, and holding 
ftanch no longer than Junt, contrafted a 
Change into FquI Weather with the Sun, up-, 
on harder Terms, when he was in full Power 
to refift it ; than the Latter (which was de- 
ferr'd till May') did in Aagafi j when his droop- 
ing Beams eafily ftoop'd to lay down their 
Burthen ; So that the Quarrel which was 
ftarted at the Firfi Change, and reviv'd at eve- 
ry Turn, in the One Cafe j was either whol- 
ly wav'd, or readily appeas'd in rhe Oihtr. 

Hence it is Remarkable: ij?. That, in both 
Inftances, the Serenity began and ended with 
a dusky Sky, for m or fipeen Dayt together j 
with an Interval of fettled Weather forjfwcr 
JfxlVteks ; the precedent Dusk alike kgimtstg, 
and the fubfequent sTiding with Rain^ which 
Occafioned the Chapge. 

zdljj That thofe Clouds rofe every Day tifl* 
jsFoon i and fell in the E'uemxg, while the Fair 
Weather was coming on ^ being advanced by 
the Marnlng'Sunt and let fall by his IVeflerlj De- 
tlinatiani while the Airwascoot, and the Earth 
moift to receive 'em : But, on the contrary, 
when the Serenity went off, the faid Cloudy 
Ovtrcaji ftill difcmded from the Air's upper 
E ; Region, 
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Region, till the Suns NoonsteaJ ffeiiht cnahhd 
him to repel it, whence it came. 

■^/Ify, Th:mhs Rl/hi^Ovfrcs^^ the higher It 
was a<^vanc'd rhe t/iinner it becamt, and more 
tntnjpamnt ; till it fiaire difappearM ; Where- 
as, on the conrrary, Tl'at which AefcendrJ^ the 
lower ic funk and rhe nearef it approflch'd to 
the Ground, grew more denfe and Opaeem, 
tyiiit was icpuh'd. 

.^LaJily, Thatr haw denfe' anfi grofi foe^^e^ 
this JefcitiiiittgOvr'caf} became,' yet it was ufu- 
aHy clear'd off, by a Refolution ihto its pri-' 
rtiopenial Parriclesj in feur Hours Space ; that 
is, between tv^lve a Clod and four in the Af- 

. ttrt*oo» ; having the remaining twenty Hours al- 
low'd it to Compound again, before if was re- 
fiilv'd a /icOT^time by the Sun, when return'd 
to the i'»mt Meridian : Till ac laft u-was diP 

[ folv'd into Mliit, Shfnvtrs, and /lii**i'?hd-thc 
Serenity ceas'd.' ■■ : > i 



Thus Ram, iti'bbth Inftances, was Gctjei 
raced of VafoUts 'Ti^i'A by the Suh; whhh 
fnfs'd and repafs'd'thro' all itsDe^wof Goh- 
Cretion and DiiToIucion, recobnced in this St- 
ffieti, by the fwperadded Tendenee of ksown 
Weight, within the fliort Space of foitr anJ 
ikvmty Hours : The Weatiier continuing FmV, 
while they were fupporced' by his Rays, in 
Summtr ^ Now it occurs to enquire. How fuck 
Weather can be fettled in If^nffr, while hW 
warmer Beams are withdrawn to a Foreigrt 

\:;. ., Sect, 
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Sect. IV. 

Ho-iv the Wuuhir htcemti fettled in Winter ; and 
changeth difftrtmlj from -what is did in Slimmer. 

FRiQM what has been faid already of the 
Change of the Weather in Sammer, it 
plainly appears ; that it is TIjtn hell i'crtled 
\ when tile Heat of the Sun is preiiomlnant ) 
by his Suffiri of thofe Vapours and Exhala- 
tions Jn the Air ; which otherwife would dif- 
cotnpofeiE : Nbit-, on the contrary, the Ukfe 
Serenity is beft preferv'd, when thofe Vapours 
and ill Huttioufs are let fall to the GrountJ, 
aadfupprifs'd by a hard Fmli ; to breed no Di- 
ftarbance, till his warmer Beams lets 'em 'Iceje 
again into (oine New Cbmifiotion. - ■ '^ 

For, to refettlea/^'/B^fr's'^Serenityj'after'rfib 
'^ritHmtml Raiai are Fallot, no more i? requi- 
red ; than that their Moifture, after ir is funk 
deep into the Ground, lie Congkal'd Thers, 
while he declines to his Pfinur-^^rttrsj tp 
give the Air no Difquiet ; till his rcafcdnJing 
Beams begin to rouze 'era up again, towards 
the Sfriug^ into Foggs and Mitfs ; whidi the 
(boner it happens, the Change of the Wea- 
ther grows fliore TemfeBiHiM ; and the 'k^in, 
being groffer, falls with greater Precipatiori ; 
Or elle, if the Seafon be farther advanc'd, the 
iVef J coinmisflly breaks im^ fiwV Weath^r^ ^he 
Sm» Heat which raifetH thofe Mi^fhmk 
■"^ttWed at On«le to </'/*/w, '■aHd/'<;>)>i)W*effj-:''^'' 

E 4 Our 



0/ the Generation of RAIN". 

Our laft Great Frofi, and its fuddtn Thaw, was 
a Memorable Inftance of the Formrr Sore; 
which continued, with feme Incermiffions, 
[ from the Beginning of Nbv«wier, till the Epi 
Wnf January ; and, after it had enflirowded the 
V Earth from the Rays of the Sun, for ei£bi or 
f ttnDays, with a thick Hoar-Froify SV,y, broke 
Lib on a fudden ; that the Thames was paiTable 
tfor Ceaehes, from ffejiminfler to Lambeth, in 
■ the Morning, and for Barges back again be- 
;fore Night ; the Sun's Rays having warm'd 
L'the BackJiJe of that M'lfi all thofe Days (which 
Lwas cmgtal'd before, and floated thro* the Mi- 
l^.nutcpeis of its Particles,) then (being made 
Ijiquid) concorporated into feveral Concre- 
L tions, and funk down apace, till it had pteUti 
\ all the Reft. 

Anoihir FroB, about ten T^ars before This, 
Cwhtch continued from the fourth of lehruAtf 
till the ttDeniieth Day of March) froze It fclE 
put of the Ground, without Rain-^ the roorc 
enlivened Beamsof the Sun, at Ji far advance^ 
» Seafm, fliil carrying oif the Fa^gy Vapours 
and Froiiy Exhalations, as Toon as they were 
rais'd; and leaving an Interval of a happy 
feeding (which was fuccepded by an early 
Harvffi,) biifore anyy^^ritShowers fell to in- 
terrupr it ; quite contrary to theOrier, which 
broke ip theOepiA offVinter, with a haJiyRaw'y 
the Air being then grofler and heavier, than 
^^he Sun was able to fuftain. 

Thus Ftir Weather is of Courfe fucceeded 
py fW; and cannot be long continued, in 
'Summer, without an F-^efsof Heat, to fuppprt 

fhofe Vapours and Exhalations which floac 
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of'jfinr, by a Diflblution of its Continuity 
mto fimmU TdrtitUs • that by the iHcriBft cf tbeir 
imfirficies^ he might hold it fafter^ and raife 
ic thro' the Air with more Eafe ^ So^ in the 
VroduB'fn of Tfind^ he mingleth his pureft 
Rays with the ^fleft Air, which grovels 
Dpon the Sariace of the E^rri'; to make it 
Lighter, by their Composition j aAd withal to 
{wmU it to a greater Height^ SfiiricMBj ; ftill 
R^rifyi^ it morb and more below, and Cm^- 
Jemjmg it as much above, as the R^JlfSi$n of 
his Rays either Incresfetb or Diminififtb ; and 

ThatSiilfo renewM by a daily -Rtoetition; 
tjSl ac laft they-grow $6$ weak, to fttftain fo 
hetaj^ a Load ot Exhalations any '• longer ; 
which then begin to Fsll agaioj towards the 
Snrfiice of the Earth, deprdTs'd by their own 
JTeigbt. ' 

Secondly , Touching the iifferem Msmter of 
their Pefi:ent, the faster , wherelof Raim con* 
fife, being a muoh denier and lysdvier Ele- 
ment, than' JJr*,' (the Medium thto* which it 19 
to pafs, j every- Drop thereof muft pierce ic 
with a diJtinB Hbte j to diftill hi Showers pw- 
feHJ&emhrlj towards the Surface of the Earth; 
whcfAls windy Ekb^tbiiens, how grofs and 
heavy foever they ^be, vet ftill- retaining 
die Nktural Centexi of that Element, they 
BMift drive the Sul^^cft Air entity dov>n be- 
fore 'em; as the 5<»/NFlood repels the Frip/fc, 
iviieo their Cinhhits nieft; and (the dtfufsd 
Air, fliill maldnga more obftiriarc 7?t//>///»cO 
that Part of it which is the I7"n/>^mt 1/ miift 
Kf njUlfj to find an ea'fier Paflagc DouMwards ; 
And tke fjjfer it faWs (always meeting with a 
groffer Rejiffance ) k h ftill conftrain'd to de- 
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fcen<l, by a greater DecUvitj fnm tie Ptr 
tuUr ; tin i» CourTe arrives ac Uft to a 
and become* Pre^t^vt ever after ; the i 
Siriam o( ExhJihtions purTuiag the fame Tfvfl 
Slid fitjl"-g ferward all the while, tin thdn 
common Stock be quire cxhaufted ; Thus the I 
tt^hJ it produc'd, by a recifrocul Metion of Ex- I f 
IlflUtions; firft j/ctndhg ptrpe»JietiUrl/, ivAV 
then DilcttiAing again flill more anJmveOi- 
lif^utlj by degrees, titl its Cour(e becomes i 
litit lhfit.(intaL 

AnJ fomfmuch as the WW, according 
itio vi*/|[*r Acceptation of the Word, is deft 
lied, A FluKcf'tleAir^ which is the SuhjeS o 
ill Motion ; in Reference thereto, ic is to be 

Conlidcr'd, fir//, that Air is a Heavy Eli 
nifni ; as appears by the B^refcope, which fiw 
die ftiffH SOK Equitibrious to /even and twettt 
li*(htt i.\i ^ickfti-wr ; or fo many Foot otWaur 

«ud, conKqueutty, the moft natural Motioi 
•f the Jf^BM\ in Compliance with the Ttn^t 
ol* its iiiid Subject, _mui> be Ptrf^dieuUr^ tQ 
wsuti th« Center of the E.irth. 

Sfi-mMj, i\i^ sy'ioJ being r^ii'J Sphericmify 
ihdSuiu with dus: Rclpeci to oar Globes 1. 
^.,ri ;-.. „>,,■> '■■j.;^';- riiij towards its CtniH 
' '■*/''' *? by the c< _ _ 
. .-ccrn back is ^mS^ wl 

I .n li they 219 

■• ■ -("his 

f ..-; :bc 

t. ' '' mwn t^aitnuardi Heittt' J 
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the dttfe^ Defeats create the brUhp WmJt ; as 
ivell is rhe forfeit Shotvtrt. 

Thirdly, To dtclint the Courfe of the Wind 
thl'Mutly \ as the Rain, that falls indifTerently 
oa a\\ Places, 2'^ks Jlidti down on aii fiJti imo 
the Valleys, Co does fVmd into the fame De- 
preffions; and 3i Rivirs of V/2Kt a.re dirtiltd 
^ their Banks ; fo is this F!ux of ^j> by the 
Sitaalioit of the Valleys, which it chanceth to 
fall into ; the One Element, being as naturally 
inclined to follow the Conduift of its own 
TVeigbt, as the Other ; And ff'ind grows, by in 
deepeft Dtfccnt, as it were into Floods, ftJU 
of a larger and ftronger Stream. 

But on Tlains and Champion Ground, where 
no DtprtJJioni are found to fivay its Courfe j as 
the Heavier and denfer Air ( being Ufftrmtsi ) 
forceth its Way thro' That which is ifwo-and 
Lighter ; fo the Hea-vitr Side of any Part muft 
draw the Lighter fide-ways after it; or the 
wtakrr Side of the fubftrate Air muft incline it 
to Qide down that Way ; while Exhalations 
render it nnt^Mallj Ponderous, by their Com- 
fofition; or the Vapours, which attend it, ^«- 
ifl-wMetrsIndifferency by Pmrffion: But, both 
the Vfper and Lou-cr-Ak being withal ElafHekf 
the Motion of the One is broken diforderly in- 
to BUitt by the Repugnance of the Other, with- 
out End orMeafure; while, for wane of any 
futh Determination, the Wind runs around, at 
other Times, in vain to find one, till it be 
fpem. 

Lafilj, theS«»», which firft flirs up this Tu- 

nuh in the Air, by Rarifying it fcW, and 

I CmJkiiJmt it above ; draws it after him from 

F.afi 
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Eatl to ffelt, by leaving it ftiil RarifieJ by _ 
Prefence, for the More daft to follow: Kim)^ 
its f'Ttfrndtretlm : AU which faid Points oo 
cur to be Aifcuft'd and txfUin'J, in the 
Order that they arc ProposU 
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Hiw 'V/kti is frodae'i 0/ Air, iy tlu Mxk 
aifd Mixture of/AeRays of the Sun i « 
How It is direfted by tU Situation eftbt £4rti 

- 6ft wbkb it falii. 

SINCE Jf^WEfTentialiyconfifts pfa/Iw 
of Air; and all Motion is eonceiv'd to pro- 
ceed from Reif ; I am to fuppofe the Aff t» 
be fettled in a profound Caim, before it bedlH 

. to Move ; and fhew how the Rtys of iheS» 
firft difturb its Quiet ; partly by the Z^^ncfi 
of their Compofition, expanding, and «rify- 
ing it, as it were, towards a Vaeuftj^ and 
partly by the ABi-vhy of their Refleiftioa, JB#j- 
ing up the GrolTer Pirt of- it in tiie Msmi^ 
while their Light and Heat increafe ; and let- 
ting it/«i(/9a'« again into that Vacuity, wheJi 
they are withdrawn in the Aftcrnom ; ,-w|iicli 

* fuffieeth to anfwcr the fVind'% aforefaid Otft- 
nition. . _ . .... 

Thus the Air is rais'd by the Alixture anJ 
ASiivitj of his Beariis upon the firft Appnoacbi 
and failt again Perpendicularly, as Toob » 
they ar« withdrawji^fay jhe Innate Propea- 
'■'-■•i fion 
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fion of its own Wiigit ; but withal bein^ ex« 
quifittUf Liquid^ is as eafily inclined to follow 
efie diKrenc DireSim of the Gr^mJ^s DecUwtf, 
wheiever !c lights : Hence it comes to pajs^ 
that the Mcrming ^Ltid Exfening^j Air, c6nftant«* 
ly attends the Rifitg and Setting Snn^ with gen^ 
tU GmUsj upon the ptaineft FUtts of Grqnnd^ 
and amidft the greHMft CWm; breathihg eve- 
ry where, and eviiry Way at once j and al- 
laiA 2s Intp€fh^piHy as the Rife or Fall of 
Diuf ; and fearce tci be difcern'd, bot by the 
wafting Zi nnSJ^ff <>fl\it Flamfc of a Candle } 
that, W^t^b&Boik^Vikty wou'd reprefeht the Va- 
riety of its Motion. - •' 

But, upon a donfiderable Advantage of 
Ground, the tkfemt^ng BUfts grow Tenfibly 
enlii^'d ; and if its DecUvitf be increafed in 
Difft^^ olt Csmfsfs ; the Wind riiifkes more hafte 
down it, and fpreads ic felf into a Urjrer and^ 
SUa^^iT StreaiyQnro#ai^'s the Falling Side ; as 
Sfggran won f to fwell, and fubfide towards 
ISgBf intb xh^ hu^0 Situations, while the 
Sky is CBihdi md'leaves 'em Undifper^d. 
^'^AaAi^ whefi -they draw i%eir Eitradiba 
iAn^Mdoft- ihl^ "frtils which furrbbnds thofe 
»fc^*y their dri&itf is mcr^afd; in' Propor- 
tieritiuciii^fi: Dif^ ; and they flide down, fnc- 
6ilStt^ftdd\ allSides^ into the deepeft De-' 
pffc fl foas } wNer6i like Torrents fed wKh many" 
JHffr,^ and thoftf atfb fwoll n with fit JJen Shew* 
ers^ 'they rufli headloilg down the VaHejSy into, 
the Tlains below ; and as it were Overflovr 
'em-,Wfth InuiJJatUns of Windy Matter j like 
Ri'Uir's over-groWh with Riiin, when their" 
Btfnksare broken down, and their Channels - 
are incapable ^ contain 'em vtiiy longer. 

But 
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But if it ehance, that the Vapours arid Ei"" 
halations, whereof the IVind is ccmpofed, /nr- ' 
mount the Toft of thofe trTtlli, whence thcf 
derive its Origin; They rmJcvouz. there*' 
while, with a great deal of Indifferetuj j till 
they be broken by their own Weight, upon die 
Summits thereof, into feveral Parlies ; and Se-. 
fcend as Jivtrt Wayi at once, into Streams oJ 
as different Peterminations, according to the 
Conduct of the tnany Valleys, they fall into; 
whether down into the Plains Hndemtathy of 
they be carried farther off into Foreign Coun- 
tries : As from the Tops of the Carjmtbian Hills, 
in Hungary ; where the moft Eminent of 'em, 
having fcarce a Breathing Air x/iOT it, gives a 
Beginning to the manifold Streams that ga- 
ther, in the ValUyt underneath, into floods oE 
Air, that become moft violent and Impe- 
tuous. 

Or, if the Tops of the furmounted Wilt be 
Ridged; or many of them continued in One, 
the ftid Mafi of Condenfcd Air fometiraes 
^Viti itfelf into the Two contrary IVhJt only, 
which blow from each Side at once, towards 
the Oppojite Points ; as the EaH and li^th Winds 
frequently do from that Ridge of Hillsy wbich 
feparates Laticafliire from Torkpure ; by the Im- 
pulfe of the condenfed Body of Air, that dif- 
chargerh it Telf Boib Ways, till feme C»imttr' 
motion of the Air refel it ; the like being dooB 
by feme Hills and IVinds in France, and other 
places. 

Or, if the Form of thofe Hills be TyramU 

dtcal, their Tops being Pj^mV and their Sides 

fmooth i the Bodies of Wind which furmouot 

'em, teing fierttd, defcend tvtrj way alike i 

* with 
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wi[h fo much Iniifferency, thar the Diurnal Mo- 
tion oFthe Sun, rarifying the Air fucceffively 
before 'em, fufficeth to draw *em corrcfpon- 
dently from EiJ/? to IVefl-^ from Maming till 
£-wew/ng, that He lets 'em fall ; as is reported 
of Mount Vifo, that over-tops the Al^is : And 
perhaps the Wind, being drawn fo far as One 
i«// around it, may compel the Air on the 
Back-fide of Jr, to blow the contrary Way 
along the Othrr b^lf^ to perfect the Revo- 
lutiotl. 

But It happens much Otherwife, when ft 
ponderous Mafs of condenfed Air is let fa& 
by the Sun from the Top of a High Moun- 
tain, without any fuch Prciteterminatioti ■ asls 
done frequently, from the Top of Parlock near 
Lancafitr ; where the Wind tumbles down into 
JV^refdale with fuch Precipitation, that, by its 
Rebounds from the Bottonl of that Valley, Ifi 
Ttmounts the Wttierly Heights of Ground ; and 
is carried aloft to near the fame Height, till it 
fan into the Sta feme Miles off; while the 
WtBtrlj Gaits have blown undcrntath it, foT 
fome Time, the contrary Way ; as appear'd by 
the Clouds, riding Both Ways at Once. 

Thus out of a profound Calm is drawn a 
Brtatbinz Air, by the Beams of the Sun mix- 
ing witnic ; which, being, enliven'd by their 
Activity, firft afcfnds ; and, after They are 
withdrawn, is let fall again by its Flux duwn- 
vntrds ; which gives it the Natiu-e and Notion 
o^Wind; And the Re/?tfi3io» of his Beams, be- 
ing fironge^ near the Earth's Superficies, makci 
the lower Part of it Lighter, to incline it to 
Fall i and withal more Exfanded, co make 
F room 
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rfcom for ii,s Receptlbn: Nb>v bcing'jthus dif- 
^ofcd/and e^^qailitely^^^^^^ tniift astafily 

follow, the ]cz^J)Miphy, where it Fal^s ; and 
i\i6 Higher it "i? fnotirited, ilill wich' greater 
precJfitatioTi '^ arid x\\t farther the Valteys^ ari 
extended, elrher iji Veftb, ox,. Br'taltb^ ftill 
gro\^into gYtatf0cidi'VLTi& V\oM9'xaott'inifttu^ 
cujlf^'tccorA\i\^'to '\kit\^ jiinStieii* ar^pears 
by tKpfe //ii?/w'?/ 1 'Iffeve ' jDrpdu^ed "~for that 
parpofe : Heftce 1(? is' ta be C'oncliided, that 
Wind 15 nothing elfe but fuch a Flux pf Jtrr^ as 
fhSivQ defcribed. . . " " •--■-• 



• : 
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i£;:^-t8efMotibn'Vi/ffa WinH Ji^nA^^fi th^ atte^ 
f)fqju9rPoifeL>JfQri&>fi;giicj 4nit-iiiQi$:*itfFkxtt ' 

^- , f -» - , ' . . 'y -\ 1 V w ^ «■ ' ■ T • ? - • ■> • . ■ ? 1 

S'l ISFC E-ffie^^«P7i^ 'is defiii^'i fifi^^ of /fo 
• !ff/>, itfd; the' Ai^; fo mcrv%a^ <i4^>*^nde- 
rous ElemWei ^Ss^'^ppears by* tfHet -^Biro/it?^ ; 
(which makes the^ Weight oi i\\Q Atmoffbtrey 
\frhen It is %fe<r^i^^uivaWtitfoJ^fl*^ 
t finches of ]^ic^lver)'no motet' is required, 
from t he S un> tc cofifrert . it imoff^nd^ Th.Ml j • 
ffrfl! to Rarififtht ^if^ire hlo'^,^\y^ the Brisk- 
nefsoftheBeahi€'ii^r.the3nrfex:e;ofiihfeE^^^^ 
^dfwelln ui^S^herkalfj'y by the-^iitiirc of 
his Rays f And 'stfrerwarcJs, tjy ^Wtehdrawing' 
'cm again iit hii fitthg, to conde'ftfi'yx abo've^ to 
make itHeavier^ to Fall perpendicalath tow^Ltds 
the Center, and fiipply the rarified %)ace left 

behind 
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behind. Him : Juftas after the enkindled Flak 
has expetl*d the Air out of the Cupprng-glafi, h 
returns immediately, to replenifh it again, af- 
ter the Flame h extinguifli'd : And wjthat, 
fmce the Sun th-awi, all The while, the fa id 
rafified Space .rfffr hiirt Trsrifverfly, into the 
We>?, byi>is V'tumal Morion ,' the ff^rW muft 
nctds folle}2/ him Thhhir'W.ird^-tO fatisfte its 3' 
hote-ttieaiion'd Definition. 



Yety lW»TWi:hft3nding this EaihrlyDertrmi* 
nttticti Qi xht- Wind ; the Sufi/ to leaveir^i 
Liberty of Blowing ^tbtri 2ny other Quarter oi 
the Heatensi^n thisoui'T^wpWfjfe 2,tw^ (>,vhWe 
his Rays ftre vveaker^ and his Coarfe of a 
fmallerXcnipafs thariih ihtTunid) and-atfo 
to Ai^B^ uTAiotion more effcc^uallVj from, ere- 
ry PbiiK flf 'Ch6 Gompsfs,' on Occarion j pet-- 
mrtts if "«iEh6r 1,^, T6 follow the umt^ad'Toifi 
of irso'-JiftT Weight to\vaFas tiie HMw^r^Me j 

or- tJJj-/ Ttf fkll into thff fnbHtrate Air:, whetO 

it is »ytrrf«i*'JlF^ arid leaft able to fupporc Ir. 

i=:f^ 'fctflifcerning the R*»w Pare : To 
gife-tHe'tHe Motion of the Wind both Ford 
""iPSint'l^^ the famte T?mC ■ the S«n,froni 

. Rifin^'Wi his Setiingj cenfeth not to fill the 
__'T'^\r.K^xhalathnsznA P'tpcun • which, cpn- 
firtingpf Etirtb and l-F'attr^ tho' divided into 
the /mfl'/ZfJ? Particles", ftill p«fo**//erflfe the Am- 
bient Aifj' and prefs h-dotvn-rvards'^ as neither 
gfOwihg'Lig&rcr, nor filiifig ^_^.:attr Span by 
their Sftjiaraticn : Again, ^Thac v.-.^^^^ Matter 
h^ljif'dtvtTjly cTStrafted, both for ^«/T7f/r; srnd 
'■'■* Fa il«-'%? 
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^Ml'stj, Hefe and There, o'ut of ma and Jtf 
Places ; muft as JiffiraitlfzSc& the Incumbent 
Air, to move Trsnpverfy ; and purfuaflt there- 
to, give the fftisj as v^trUm a Propenfion to- 
^irarib an the Points of the Htriz/m ; and no 
lefs efFeAually Here, on Ckamfim Grounds; 
than the Declivity of Hiis and Valltys adually 
do in Other Places. 

And, whereas ExhaUtins are fo finely itttt' 
\ fwixV wich Air, as to give the H^^ an Interier 
Tendence by their Comfofitions ; and Vafotnt are 
only atmac'i to it, to impel it Exttrieurly by 
"Brotrafisn ; yet, forafmuch as their NatMrtl 
Propenfion, draws 'eni Both iownwardtt Thejf 
jointly ccmcitrr to the Wind's TroduHion andC*"- 
J»ii ; Teldom defcendtng apart : After the Ona 
bias O^ettd che Paflage, the Other ftill makiPg 
more hafte to furfut and vvsrttkt it ; tnd mu- 
tually propagate each Other : The Wini, 
hy condenfuig the Vepoun into larger Drop! 
of Rai» ; which, by growing greater, and 
falling fatter, on the Converfe, haften the 
Air into IVind, to fupply the fame Space and 
reftore the Airi Equilibrium, by their PrcCl- 
piration. 

Tiius the Wind's Ittdifftrmcj which way to 
Blow, is eifedually daermln'd by the Umt^l 
Teiji of its own Weight ; and its Flux is dirt- 
Std by the Uneven Support of the Air, whidi 
tiftainsit: Now, aicho' the P^^w Part, thro' 
which the ABive Wind is to force its Way, be 
exquifitely Ttin and Fluid-, and more (lippery 
than Ice, to let it flide down over It j and as 
' cafily ftoops to its PreJJiirf, on the declining 
■ Side, if geniljf Mov'd j yet it grows hjrJtr by 
Compreffionj and ObHinate, if it be urged 
i^, " with 



Of the TroduLtion of WIND. h 

with Spetd and Force: And the Air (iikeW'jfcr 
mix'd wich ^yine, or Balm and Ojl with other 
IJquors) is never fi*/« and ac Eafe, till rhe 
Heavieft Part be Loweft feared j and all the 
Reft in their proper Stations, to render the 
whole Body throughout EjuiHyrieits : Hence 
it is, that, as Rivers of Water are confined to 
their Channels ; and their Streams are regulattd 
and dire&td by their Banks, which W»y to 
Move, whither to Flow, and after vhat M.m- 
ner ; fo, in OQF prefenc Cafe, 



SuonMy, The Flux af the W7»<Jmuft concede 
to the Favouralfle Dijpofilian of the fubjfrate Jir, 
in all thofe Refpeas. 

FlriJ, If the ^irji Matter, whereof the ^Hni 
is compofed, be adi-anced fo High, and the 
fuhHrate Clouds prove fo grofi, as to render its 
Motion perfeflly Level before it reach the Sur- 
face of the Eanh ; ir hurria thofe Clouds 
along with it through the Sky, at near the 
fame Height, at a mighty Race ; (Nothing 
that isfiedfaft or foUd occurring, to obslruti or 
rtt^rd its Career,) notwithftanding the Rack 
may ride »n^<n»efl(A perhaps Trnwi/iitfr/!/, or the 
qilite Contrary Way, by Virtue of a like Impulfe 
from fome ethir garter of the Sky j till all the 
faid Winds fubfide into Cilmtr Weather: Or, 

Secondly, In cafe the ^yeigbi of the Wind^Tt- 
vail, to force hi Defceat down to the Ground 
(as is ufuaU Ohlic^uely ; it rebounds again into the 
Air at near the fame Angle ; and is Reciprocally 
brought down again, by its Prepavderation, 
through the Ambient Matter ; and fo Up and 
F : Down 
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Dnnty with akind of Uiv^iWiMr ;:m6vmg for- 
ward (like a fuU-blown ^1^4^ cafti upon a 
Marble Table) wkh progreffire : Suhfuhsy till 
the Energy of h& first Imfulfe be fpeoc. . 

ThirMy^ If peradvjSfiture the Dtfcent of tht 
Wind be fo Jep^idfram the Pcrfemdicmldty AS, at 
its ApprPftCh tft the£arth, to fweep the Plain, 
wheitdOQ it ligbC5>. with a (mooth Harkcmtd 
Gale J. yet prerQntlyJks Flax-tecboies difor- 
derd, hy \is 4dh^fi^ totbtGrQuniyvthi^ht' 
ing fix'd, retards its Motion. belQCMD;:.ivhile:thQ 
Fluidity of the Air alofc, devolves it with morq 
Freedom, as to the TJfftr Part ; which, like a 
Bowl caft upon a Plain, moves forward with 
(^jr/foi^Vw/-" purls-, :tne wrafd ' within! a^tbcr^: till 
its MqcioA ceafeft^r ;v whicb^ dike Wa»6t oP the 
^ea driven into {hallow Witer^ fliolbl6; hcadt 
loxig 0*f <iv<ryiwr/^«T^ .^^if theyrftdtiljied up- 
p»-,a:bripken Botcoiu,- V >. ■-*. ,L--»:^. :...• 
-\^Wf%, :Thc;igh-:t&fc. Fliij^fmkd (all. the 
faid liflpedim^C^.. feeing reraOT-dccmcrof its 
•Wayj Md fiee, JUyrty \ in orfiet Rjcfptsftsi . tO 
feta Wrto, every- Point of the Cbnipafs^i withoot 
any Difference; Vct.ic cou'd m)t,:/wA jfinwri 

cowards any of ?cm.iii. fjrnW«r,' wifch^at :pf^ 

King: f fide i and.ioakirig its Rifumx.K/S and <Fro 

eki^m^^iy^ M €dw3ry.7lriflanc ; ^^Ht'^Fj^oe/Air 

ftiU^IO^ipg the grtinteft^ JlefiHarice. to- xViC'ASi'Vt 

;?fjf«'««['SiMofion'in a dire^ Line^ where :it 'is m4 

Qilprqfs'd ;, Arid the Wind beih^ faRTcr.ixt Rea^^ 

dineft^ ^ndlwelLprepared.to flip-iafidet into the 

Wft&^rPsJJage, it creeps forward with^cr^ 

'Jk^Mn4ingh without ImcrmifliAh: '.Hence the 

^JVeather^cQck dhaxigerh its Point. tR every BUfi.\ 

, while the i^wlpafleijijotr ies Joiirney, .as a 

Ski^-updiT fail 4oesij}A^oyige;/'MwCh'i)ufieth 

'..J.': : ■' "the 



the .Rud,4er.to kttp it as clofc to its main Ccmtfe 
a^is poffiblcy ^et never /iv/^fy; ;, ,^^ 

Lafitj/j .Superadd lothtQ^.^nifold D;efi€£ift)0fs 
of the IVin4^thc EJafihhForccK)X the jtf/Vj-.ai^ci 
thofe Streams,. whiQh have s:yix^JUent f^^ ;spnpf^ 
w^(?«i all rhis while, are; pVefemly broken into 
roftgbj. ^^. frequently. int^m^^udyBlafts ; which 
grow -rapre- ijoify apd fijmultiious at :every 
Turn^ ^nd upon any^^{/'?i?^wk:f,iex«ft them- 
fcives into brtsker E^orf^'^' to beat dowft all .On- 
pofition : And after One Ruflj is over, .they 
take the Advantage of the Calm, to recoiled 
their Forces and prepare for Another j and fo 
for a Thlrd^ Fourthy Fifths &c. while the Ttm^ 
i>^/?lafteth, . , ..o.;^ cr.. n 



1 






Hence it 45 Ob(ervapl^,that in the Galwtfi 
Air and ^(cer i;hef^^*y?ffo^iw'fi{i3ii:, ..^thcy eT^wcifif 
thi^^i^tfB Violence ; andmak^pi^reyW^if^ ai)4 
/"'^iPr^^Jf-'^E'fliP'^i^^S: in th^fi^inning of x3l 

Storm, wheoii they ^re;«Wj^ r^t^j ifenn afti&f 
the Air is rendered co7»p//W. ; w^itK theic Agit^r 
iyQn\^)^h^ j^ilVth^y becojnajnpre-fierce, whil^ 

it-rejpam^ .f/r^r and free frof^.FapoursytK^tXO 

clog tlieir Efforts : Yet nwer attain, ta fb? 
fuU^xcrdife -t^if their ^thprity, nil. t^^jjir 
CzspfWM-Qm$) be fomfnfsU alike. bj;^iifF 
/r^7 £^^^j.finalL^i/Us together. , ; , ^i? *,!« 
. Henc^ thaMotiop.ol; tJoc.^W^ 

fo VArkui^gindinconfi^^ ^.-p<5t 'to biB fr^wr^fi/ 
^ndiJ^Tm/^teJ but by ...jt , l^if i y «t, *'tis repre* 

to the^ Eacy qf^tra^iabli^ to the Han J,. -by $);f^ 
concomicanfj^ .of ja^^^xraifi ,of ^^oak^ ct^afedj. 
thro' the ^ by a .^f«r/# jpr^a:,^.: ^ >»hic4H 
all the D\wrfity of lijp'^ 994r^'^^>f^y% .'3^!o a"»4 
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Froi, Backwards and Forwards, are drawn ta 
the Life upon the Canopy of Heaven : Anct, 
alcho' they all proceed from the Few Caufety 
which I have already Affign'd ; yet their Ef- 
forts run fo varioujly and contlvgenily intermix'd 
, ' at every Turn ; producing; fuch a Diverjiiy of 
."odd and irregular Posfures, and Figurtf of In- 
"^'Conftancy j that no Licenfe of the Painter'i 
Tencil, direfted by the wildeft Strains of Poe- 
tical Fancy, can reach to defcribe it at ^and ; 
And 



Concerning the Jf^mds which are raifed at 
fta ; They wander thro' the fame Wildernefs 
of InHabllity ; its Superficies being Plain, with- 
out any Eminences to give 'em Fall, or DefreJJi- 
9ns to direift 'em, like Breezts upon Chamfion 
Grounds : And are mov'd To and Fr» with fo 
much Indifferency , that if they be not refuls'J zz 
their Entrance into Creeks and Rivers, by ftron- 
ger LanJ Winds j they conftantly fet into 'en;i 
with the Influx of the Tide, and with its Re- 
I ^ux retire back again. 

J And if thofe Sea-Winds cot\(\^ of ftronger 
I JBlafts, and be withal Outward bound ; They 
^re as much beholden to the Heights of Rocks, 
px Boldnefs of the Shorts, for their Force and 
Sfeed^ as if they had Blown at Land: And for 
their H'.r>z,antal Determinatien, they depend no 
Ufs on the Flux of the Streams and Currents un- 
dernerneath, while they keep within the 
Soundings ; than Land-Winds do OH the Decli- 
vity ofHills, which give 'em Fall ; and or! 
ihe Cjittity of yall?ys, which receive "ipai:. 
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^jid are alike Jivef/ifiedy wich Refpeft to Both^ 
as ro their Sorts and Siz^s^ as long as they are 
contain'd within the Limits aforefaiil. 

But, if thofe Winds be raisM fo for off at Sej?, 
that neither CoaBs nor Cwrrents can increafe 
their Foniy nor influence their DireSion ; the 
Sun, by the Umfarm RtfitSim of his Beams 
from the Ocean, performs Both no le(s Eife- 
duaOy ; by raifmg an Effluvium of Vapours 
and Exhalations into the Air, in as great A- 
bundance, while he is Treftnt \ and letting it 
faU down again in his Ahfencoy with as much 
Precipitation at Sea, as any where eUe : And 

by (hlfting his Annual j Menjhualy and Diurnal 
M9tionsy their own Ponderation ftill purfuing 
his Courfe, gives em an endlefs Diverfijy con- 
join'd with an abfolute Determination ^ the 
Ocean's Superficies being flain and fmootby to 
open a free and eafy Pajage for every Blaft, 
which the rough and rugged Surface of AM things 
elfe as Obftinately re^s ; That makes them, 
at Sea, the moft confiant and Uniform of all O- 
ther, and to reach the farthefi Difiance j and 
with what Variety, more hereafter. 

FinaOj, The fVind as well as Raiuy both at 
Sea aod Land, depends upon fo many variouf 
md Contingent Circumfhinces, throughout the 
Temferato Zones ; that as thofe Sbowersy fpoken 
of before, were di^eri'd Here and There, by 
the Clouds, with an indejmite Diverfitjf^ oi^um^ 
\%tjy ^nalitjy and Duration : So their conco* 
mitant Blafts of fVindj were proportionably 
divorfified in the fame Refpeds : But add there- 
to this farther Confideration ; viz,. That eve- 
• ry fmall Portion of Air^ whereof thofe Blafts 

I QOflflfe is indejlniteljf Comfrejfihle j on the One 
I Side, 
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Siic^ by whar ^va it farwMri ; and on the 
Other, by what rf/f,f / x j and they muft ex- 
ert their EIjjTscI Effon, with fo different i 
Speed and Foroe againft that R£firaif:t ; that 
perhaps no.Tu'^ of em were ever th^famt^ in 
0U chofe Refpeds^ fince the Creation ; Now, 
to add Fcrct to their Variety ; . 



Sect. IV. 

Of tU TroiuSim of Storms and Tempefts. 

AL L that has teen hitherto Difcours'd of 
the ' Nature of Wmi^ and the fevcral 
Dec Arhin'ations of itr Conrfe^ is no more th» 
Ordinarllj happens, on all Occafions, in Re- 
ference to the Poife of its own Weighty inclininr 
it to Fj/?j. and the previous Difp^ioni of the 
fubjhate Air, to admit and dinB it, as to the 
Subftance of its Motion : And^ wtiereas I 
have all along Treated the Exhalations^ where- 
of it is compofed^ as Trincifal j and Vapoursy 
whereof R/»/» is made^ only as Jccejfatj^ .:-^t\ng 
now to defccibe Storms and Tcmpefis^ Which 
equally confift oi Bothy either ccnjoind or apart; 
I 9m to jr^fpeA 'em as fiidi : And, in Regard 

Vapours arc; 'VifibUy and Exhalations are not ; to 
begin with the Former, to explain the Latter 
which are inviftbUy as. confequent to 'cm by 
way of Explication. . 

Now, as iho^ Raifij Vapour Sy When, by a 
longer Continuance of Fair JVeathtVy they are 
raisd Highir than Ordinary j as they are ai' 

vanci 
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irsncd In, Height, fo they ai'e mlarg^tl, and 
f*ell into Clouds of a grititcr Comfafiy from the 
daily Accefs of fJ'ePi Recraitj, and this i^ifibly^ 
We may infer, that their concomitant £3fi&4- 
laiiovs do the like, and Ew^ci:// tliemfelves^ 
tho' after their Jnvi^We. Manner : Kt\A as thofa 
Clouds of Vx^urs iomztimz grow to <>vtr(iifix\\e 
Heavens ; 'tis reafonable to fubfiime, that 
t)^t,(c Bodies of Exb^UtiBni. h^cotr\& -Qa'ixunfmf 
widi'etti; even after Bo(A, by their ^Mffr£«- 
p^w/7(ii»,'arevani(h'd quite oiitof &it»lic: Whpnca 
it follows, thatas'thofe Clondi become vifibiy, 

1, S/oj'w/ of Rj/s.;. which Fall j&i^flSWy, and 
are fooit fpent : And that O'otrcafl Ibits with 

2. Tent^i-^joi z longer Contiituancey and a f«''^<r 
ExitKt : fea, by Parity of Reafon, thef? Exb»~ 
Ut'scns muft fuffiy both Ston»s and Tempers, as 
to the H^ii/ P.irf J Lee ue fee how the Opera- 
lion is pecform'd, in.eveiY RefpeiS. 



FjVjJ, Concerning: the, 'PctiilJiifHgti Bf « 
Siemt : The ^'^jpofrt*/ and ExA^/aiJoM provided 
for it, ■ begin, evan-while they are yet Iniiifibltj 
to tend toward? the "Center of their- Gfrtwir?, 
v;here tlic Lines of their Accumulatjon arc the 
/ctwfif/?,- .and c'onfcquently makeflia Aeepefi Im- 
fft0u» into the Air underneath : And the Reft 

Swing Thitbtr from all Sides at oncf, (as Wa- 
pooted into a Tunnel, links into its 5po«t,) 
y iw// if ij' their Concrefions into the great- 
Drcpt, vfhich conJenfe 3t laft into a C/ii«i; 
Where they are difcharged headlong into a 
Smrii', cii! (their Evacuation exceeding their 
"'flcretions) the Alleviated hir pmts itfelfup 
again ; 
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again ; while the reff of the Stonny Matter/ 
which FemaiDs, tending towards the fltmt PUct, 
prepares it felf for *mtber Erupcion. < 

For, the Rryf Egm of the Sturm^ havjirf 
carried oS ail its Wttry Part thac was Mj^A 
for if, and every Drop, as it fell, leaving 
HoIe)l»t thro* which it pafs'd ; the ^mJ^ i 
purfued it before, 15 now ^ « m d Bop ; and tbft 
Air is rendrsd/^iciand ffraujull the Rem^miif 
Stuff, which was left rnnfrtfsrrJ, tending to the 
C««r of the freadtm E-vicuatien, and crowd- 
ing into a N^rre-u/rr Compafs, reftiti }»at0mlf 
all iheaforcfaid Concretions, till it bcdi/charc 
ged after the fame Mtmtr, purfuanc to the ff 
- meT\ and fo a Third Effort fucceeds the (econdf 
and a Fowti the third progreflive!y,one foDow* 
irp another with the Ltke Ivttrvals ; tiD tbe 
Sky be quite rid of all fuptrfimm and trouhUfem 
Matter, togive the Airany/^rrAw Difqmet. 

And, in cafe the fPelkit be dirpos'd to let mm 
Starmi fall, in ftvtral Places at the f»mt Time, 
they breed no ww Diiiurbanct in the Air, 
while they follow the Ceurfe of the TVinti : But 
if they vxry from it divers Ways, the Ambient 
Air becomes tumultuoia on their Oecmrretnti 
And if their Motions prove Advtrft to one ano» 
ther, their Rencounters grow more violati 
whether fo direBed at their firft Eruptions, 
or induced, by their own fVtight, to fall intO 
(bme Emptinefs in the Air below ; where the? 
Tnfult each other fa eutragtauflf, as, in ehaf 
Congrefs, KO rid up Oaks by the Roots-, and flWf- 
throvj Caiilcj, hy jhocking the Earth andfapping 
their Foundations : Nay, fometimes fwaUoviifi 
i$p whole Armies, by rjj'auliing 'em from tbe 
" . - , -. - i-'eiff 
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Four ^ttrtrri of the Heatfent at once, wiih an 
iiyefiiihlt Indignation. 

When but One finglt Storm, how fierce CoeyCT 
"it be, fees again}} tin JVinJ, the Confliift is not 
fo ptarpy being much ahted by the Defendant, 
as the yltldittg Side ; yet becomes more Drtad- 
ful, by the Addition of Fire- Arms to their Fury, 
efpecially amidft the Heats of Summer, while 
the Air is, on all Sides, impregnated with fuU 
fburoMs and iombuSiikU Mattery which Both 
Sides fveef together in their Encounter; and 
by (omfrijfmg it into a Ferment, and overbeMing 
nhy z\ktu Jgitatkn, makes it take Fire, and 
difcharge it feif in Clafs of Thunder; which, 
being iwvolv'd in the manifold Furh of the Com- 
frtfmg Clouds ; each Crack breaking the Shell 
of its Inclofure, gives Fire to another of the fame 
Rank, tilUji; be difcharged /nOrJfr at the Con- 
grefs of their Encounter ; as if the Fronts of 
their Battlet fir'd their fmaU Shot upon each 
Other. 

And if it fo chance, that any of the Cavities, 
between the Fronts of thofe Embodied Clouds, 
be not fo Enfolded within the Reft j but di- 
reSly Extended^ and as it were, drawn out into 
a iong hollow Tube ; the Train of Elberial Giim- 
f&ivZr, inclofed therein, taking Fire at the 
Uffer End, prefently difplodes a Thunderbolt oi 
mod refined Matter out of the Lower ^ as 
quick as a continued RartfaBion and Lightning 
can drive it ; and much fwifter than a Hall of 
Z<<i<f paiTeth out of the Mouth of a Cannon ^^ 

and withal it is of fo fuhlh and penetrative a 

Nature, and well fitted to do Execution, efpe- 
cially where it finds moH Oppo/iiioti ; as fome- 
times 
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timefr to mdc tbo A»«ri/ a jid fpare the 5eif^ 

fucceeds a Smm^ ; am! this is (ACkM ^wiriil 
TiiW, FamtIi, f!/?^, «e: i» l<$i^g:. as"! hei^ im- 
mm StcPe if'^ mt H im kibit fields ouit to Vdkintiai 
the JV^ik^^'; -fOT^thc frtiriilhig ^Stan»-'heaw% 
hickiihe jiMfi,g-frkiilji»M'f6tt enebiinmiig 
the fitft SitffRrs of fieiy Miftef j while iehiiaff 
sp the Kr<»-, They jpinttV fill the Air «^ 

fpentk thePurraiF; iOA 9it d^tUnarWiiA 
he fb-tei^foiced tcT^nyKflF by its JRetratf'j (baf 
Both-Sfctes ^fter^all^^ welt<:eateat cftlfaf^ 
efce'v^iW & irivm jBMfe/: The yfn^r EfUHt 
lrwM»/ fiir' Which thtj^^i^^dybei^ VtM 

• »j .,.. if • ' '• 1— *.-■■-■ 

... ]^ . i . ■ » .. *i -; ■ .- 

Thus the ftrongeft Stcrnts are footn^ft ffiSlkl 
if they -t« -hoc jroltm^d by^ Interval^,- hihn 
their Sufftiii of Matter be quite -Rciw^^ 
and their tnttrmUtin^fhs grow (bm^tkbes ipto 
Cbfmhal Diftemfers' of tht Air i Virheh^thdr 
fcatt&'J- Clones fpread Into O^etcMfis iflcjft;'tfte 
MountakH,' and become- a^'fitfiwiJ&/}'Ocftirf'df 
fW»^ and ?r</fe^ ; without ^ny othbr* Bit^ffifm, 
than to foHow the Trefe^fim of their o#tt ff'^k 
towards their beavhfl Side ; or that WhicH tbc 
fubftrate Air x^ltafl ahletofupfort :■ And,- befitg 
Once phffsyi that Tf^ay, they are Ca.rrits^ down 
the fame Decli'vity thro' the Air e^ct- after; 
I . Eith6r according to their own Bi^tfkb-; fo, 
as at once to involve '^bole Nations in af T«fh- 
peftuous Deluge ; 2. Or only in Part^ as fol- 
lowing 
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lowing the fpecial Im^fe of fame Exterior A~ 
gtntibzcfirfi fec'eih on foot ; and that Part 
protruding a Second ^ arid thls'a "ThirJ -^ the 
/vMf ImpreflSon is carried on ta '£' Jticy? pro- 
ereffively, as long as a Train of rbe. lilt Difpo- 
/itions continues in t^^q' Atr to receive ifid encoa~ 
rage t^eir Motion. Now, in rtgard'tTwfe/j 
are (tommonly composed of itinJ aiid fVattr ; 
vt^tb i'iWbfr (/"^'interpiix'd; and ftill fome 
6ae of. 'em is m^dminatu above 'the Reft: 
Take;tere an fnfiktie of every Sorr. ■ ' 

' Of'ithe Firfi Sorr, ■ whofe ehl^ Ingredient is 
Itnnd^ ' was Thar ' hmU-; Yemufi, 'Which' fome 
Titfy ago, ragedlb dreadfblly in the' South of 
En^fittj ana droVS-t'he Sea; over, fo much 
LnnS j5n' this ?re/, airf threatnedTrfji^^^^ 

^i\cr' t>^a^atihii,'T)f'tht Ov'trtlrbw of fome 
BriadfiyigS,' than was Cfl^'fdd ):)y t^ii-Via the great 
Ctii^agraim ; Ao'tf pals'd afterwards .iywi^ the 
Sea at'fur ssDwmJri: ft rfluft heeds' have been 
/jw^e^and encouraged all. that. Way, by the 
'-^ .- ^.rt.K. /■ „i _ ('lipej-irtteuding 
1 Cornwall near 

ir/^all the while 
till irs'5s«* vJas fijent, 'afld :^he' H«n7 was 
blbwribver. ,^i "■' '- 

Of the Srto»(i/^o;^,;^i?hich cliiefly cohfifts of 
^/», was Thai f^o^giStii Smrm ot'Hilt for Rain 
ctngeaTJ) which p'ws.'d Toon after, on the 29th 
(jf;ijn7, theb'-'iiiWtjfiire ini Torkpire in (Wa. 
ffiin'i Space, frqtnxA^Xr'Jf'.'Sea to the G*n»«» 
(^tt*'; poucing. dbwri,:^;w>« jU jhat way of 
tighfm ten InelejC-lrcumferkn^S, and iotne. 
«|« prrw inches loiig j and of all Shapes and 
%NrM imaginable, to the great Wonder and 



{imz'-fPit*^ Dljfd^foH of the lupej-inteiiding 
Air,"wJiicn/^/Jtf. A 07; faor in Cerriwalj near 
the Zifiw'j KnJ, to c.itry Ufor^rmdzW the while 
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ji^omjhmtnt of ihe BehoUai : Such was the ?i' 
vourabU Diffo/ttion of the Air all along for cbij 
Stn-m, as to ccntinue iht Jmfrtjfien of its firft Im- 
pulfe, according to the famt DinSion^ from 
Sta to Sta ; the M»fien of the H^mdy as it pafs'd 
from the Ont Extreme lo the Other in fo ytm a 

I Time, being next to a Cslm. 

I And as to the watrj Vjpours whereof lik 
Storm confifted, they being driven, at theic 
6rft Concrerion, dljordtrlj into Une^nal Utth 
hy tempeftuous Blafts of Wind j And agfunf 

. fufFering a more imgular Compofition by As 

■ Shock of launder ; concocporaied in their Fall 

into greater and more un(^ii,il Baits of JHoifigr^ 

Hs long 3s they remained Li'^uid ; but drawing 
after *em ^frc^y Air, they became Congull\ 
and after that, being precipitated Into a inci- 
ter Region below, were Cimenttd together into, 
an Icjr Conftitution ; and became Forra'dM 
they grew hr^er, into the Oddeji Shafts that, 
' Trccipiiaiitn znd Chance cou'd poflibly occa- 

tion. 

. LaPji Tliat fiupendcur Commotion in the Air, 

which fo much damnified ftoUaiid that it blew 

[ down all the StttfUs in Vlrecbt (that of the Ca- 

[ *Wi'«/ only excepted,) and reduced the Bodj tf 

I the Church to a Heap of Rubbifli ; and endan- 

ger'd Amfierdam lo the fame Fate ; As it alikt 

confifted of VapQUTs and ExbaUilonsy with thft 

Starmi of the T'wo former Sor:s; fo It wasif- 

/flnguljh'd (rem 'em by additional Flafha of fJf^ 

and Smocii. J to exprefs in Thunder and Ligi*% 

Ming the ucmoft Fury that Fsre and Pf^ater cofl*4 

I exercife upon one another; 2.vA Both eonjei^ 

■*iipon all things elf(^ in order to thetc J9»-. 

^rutllcn. 
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KoWi to JiBingmjh, after fome manner, a 
Storm from 3t Temped, which alike proceed 
from a Stagnation of Vafoun and Exhalations in- 
tertnix'd : The Former fcems at firft to bretik 
out of the Sky thro' a fmaU Cloud, as ic were 
out of a Bottlt of a narrow and contraQU Orifice^ 
but prekntiy fpreadj it/elf to a ^rwrtr Compaji, 
and difchargeth its Fury with fo great Violence 
and Precifitationj that ic is /ocw owr: But the 
Ttmfcfi Aides thro' the Air with <» Jloafmg De- 
cliTiity^ as one Plain does ofFanother upon the 
like DsUnation j and becomes of a /owgn- CoMii- 
niunctt and /argir £jcfEwf : Yet Both are agreed 
to follow fome previous Determination, to i/iVfif 
their Motion/oriuW^ progreffively : Whereas, 
on the contrary, the Spout and Htrrican always 
hgin with a Calm J and m</in a Circumgyration ^ 
according to the Remarks csmmonly made upon 
*em ; and which are laid down at large in the 
Eofuing StUion, . ^,j 
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Sect. V. 

Of tht TrodHcliai e^ Whitl winds. Spouts," 
:J and Hurricans. 

HAvJng confider'd the Motion of the Wind, 
as being either conduHtd by theCourfeof 
the Sua ; or bjaft'd by the unequal Potfe of its 
own Gravity ; or drawn ajide by the Declivity 
of the Surface of the Ground whereon it falls : It 
rtmaint to Enquire, to ivbat point of the Coia- 
G ■ -'J ■■'^■'-■■i"pafi 



fafi it wou'd fteer its Courfe, in cafe of a ^u't 
fU'r^yrmrj m aft thofcRefpefts ; which may 
happen in a Catjtt, upon x Flah, in a S««- 
tf/o-'j Miming. 

' In this Cafeirts tobcOi/fi-yV, thatasfbon 

1 %s the R'spng Sirn begins to warm the hft Evm- 

"ipV Dew into 3 Mrrm'in^i M'iji ; if the Grouin), 

. Send ii it rais'4, be throughout of the fame 

\ ^tt 6r>*7 Conlti'ttthn ; thc Air grows by D^ 

L feces ^oiJfr and Mcff, Or j'fofii, in the liie Pn- 

I J&ticn, without any othpf Difcompofme : But 

[ %,' en the contrary, it be -vxrioujly mttrffmi 

■Jvith Ltiei or fi'^'j ro charge the Aif *"»■ 

)auaUj with their E^uvUms ; it feems to become 

TOmewhar VTiiafy, fleering gently T-^ and fm . 

ifcd adTancing wilier into a cooltr Region, be- 

i^s TO break into the ftveral Confiftences of 

^afonvf and ExhaUthns ; and the more /"itk 

%ta A'^uesus VaYt [till Jfcevds, and Rgrifics into 

*l!he'"f'«w' y^iV J while the gt'^i/^'' and'T^rrtw 

Metier finks alike in it, being amdaifid by iS 

Refrigeration. 

"• And w it ha l , "b e ing' rflHf«fff<f intaa lf(/cr 
Compafs, thofe Exhalations feparate into it 
fiiBc/ Boi^/fi ; a^ having been di-vcrjlj furnVfh'd 
from the aJjacent TUces j and being Becalm'd 
tuptxattpd in vain^ to find out (om^ fftfi'Ul-D'f 
rellion ; while their devolvii^ Spirts, by haft- 
ning their Defcent ( Peri Wwi/e-like) tiraw each 
_^i(UQiaffii707/-'e?-C*wPrf/i ;:and tiviji therafel?^ 
■at Laft into almoft. jo many Poinu : Buji'MrhOi 
^CT reach the Bottom, they unfoU thernMvff 
'Vidjpre^dagziajpmilly i and Thofe wluchfaj 
pqj^ tVaitr, according to their different Im^ 
!?!^',^tfc3w as great a pi-verjiij ofFigurts upon 
^(Sjbuperifities, running through all theC«(« 
StUienil 
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SeBiont ■• While thofe which fall upon Laftd^ 
pick up Leavci and Srickf, Here and There, 
in the IVoods ; and Straws and Stubhle in [he 
Fields ; which they fcantr and Jifptrfi again, 
with as irregulars Diverflty oi Curvilinear Mo~ 
tiffin i till the firft fupervening BlaJ} of Wind 
carries off the Scene, and fpoils their 5;iorr. 

But if the Calm happens ro continue, rill 
thofc M'fis be drawn up into Clmds ^ and thcfc 
again be Eviiporated,7Li to their watry Pan, into 
Air ; Each of them leaves in the Sky a dmky 
Ohjeurity of Exhalations, of a more infef.irabU 
Compojtiicft, behind it ; which, being morefm^ 
dartui than the Common Air, fmki a while. 
Perpendicular!)', down it; till the /»p;*e/lV Pare 
growing mire Condeni'd below, and making a 
greater Refiftance to their Defcent; Thofe £«- 
boditd Exbalaiions are forced to fi:p ajide Oi- 
li^tttly, to -find an tafitr Paflaga Downward : 
But whic!) way foever they tend,ftill meeting 
with more Rcfiftance, they dcfl^ their Cour- 
fes more and more towards the Center of their 
Gfmtiens ; where, the Motion being Jlowtif, 
their Matter becomes moJt j>ondtreus,to draw "em 
ThifUrward till they become Circular : And the 
leading Part of each Divifion, drawing down 
after it its covcomitant Body of Exhalations ijp't- 
raHy,) by tlie lame vtrtiginious "TraB, thsy be- 
come fo many Whirlwinds ; which increaje their 
Spetd ac every Turn till they reach the 
C>round : And then being dttermind, either by 
ibme frevioHS Declination of the Air, or by the 
fitclivUy of the Earth's Siif>erficitj,whcveon they 
^ftttilhey mosre forward with a progrefiiis Cir- 
nudatim, ever after ; juft as Straws or Liavti 
^in^^tvhirlfkul^ contra(a the fame vtrtigi- 
' G a »*w 
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mus Moiiof, and continue it Jown the Stream 
progrefively, till they be quite Difpers'd. 

Thus a fmaS ^amity ofMoiBttre, hois'd up 

into the Sky and let fall down again, becomss 

\ft IVhirl-u/ind ; but, being only the Produdion 

of one Morning's Sun, eipecially at Land and ia 

I W)nT cool Climate ; it wants both Height to Fall, 

■'and JVelgbt ofVafoun to drive the Air into any 

'farther Diforder : Bur, on the contrary, at 

xSm, where the Sur/ace of the Water isthrough- 

[ 4jut Uniform to Jield an e^ud Supply of Moi- 

[ *fture on all Sides at once ; They muft, upon i 

tlonger Continuance, fpread more ei/w/x, like a 

yCanofy, over the whole Face of Heaven ; and 

/be of too large a Compafs for the Cald Wbirlitig 

-Motion ; and for want of other Diterm'matimf 

-as an Unfupportable Load, tnuft at laft brtak 

: ioivn 3 Sallyport by main Force ; and Tumnl- 

J ^oufly ruling into it from tvery fide, muft 

I* -croud themfelves into a Spout; and difem- 

I ibogue their Stream down a PiSar of Water into 

I (the Sea ; till the Tumult furceafing for want 

' foi 2l farther Supply ^ the Top of it (which bcforC 

I tfeem'd to reach the Heavens) is let fall at laft, 

rand Immers'd in the Ocean. 

I - Hence it is confiamly obfer'vd, that, for /*- 

I -vtral Days before the Spout chanceth to fall, 

J the Surface of the Sea continues Smooth and 

I, i<Even, to furnifli more Vapours by its uniform 

^ \Refit^ion : Befides, the Air remains profoundly 

tCalm, not to drive *em into irregular Heapi o£ 

■ \Cleuds, and occailon their untimely Fall : More- 

-over, the whole Face of Heaven appears 

iSerene and Clear, not to hinder the Mocioa 

of the Sun's Light or He«, from wj! 
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■ thtir/»tf Height ; and holding 'em fieadj through- 
out their Exfanfun over the whole Firmament, 
their Burden is render'd throughout alike fup- 
portable, by the Equality of their Difperjion j 
and every where Invifible ; till at laft growing 
tee Ponderous^ and the Sun's Beams roo iveak to 
fupport 'em, a Breach is made ; and, aS crowd- 
ing thither, they condenfe into a Ckud ; and 
are hurried into a SpuKf by their Precipitatim j 
the ^^'^'wg Part drawing the whole Mafs of. 
Vapours after it ; till the opprefi'd Air be quite 
dishurtbtnd o( its Load ; and that vaft Expaa- 
Jien of Valours, that opprefs'd it, be Exhaufted. 



To defcrjbe the -whole Appearance, according 
to Ohfervatiou ; before the Cloud (which is 
an infallible Prognojiick of the enfaing Storm) 
be vij&kf is difcern'd a dusk) ObfcHriij in the 
Sky of a thin Rtf»»,hafting/)-ow all fides towards 
the Center where it is to fix j and the Seat fu~ 
fevficiei becomes pUi» underneath through the 
PrelTure of the Air, which defigns the Compafs 
wherein it muft Fall ; which (bon grow j rough 
again, with the Dijturbance that attends it j 
and contra(3ing the fame whirling Meti6n,Qon- 
denfeth the preliminary Drops of the S/L-rw, 
(which before were ihin fcatter'd by their Gy- 
ration) into a thick fort of Rain, which feeins 
to afcend out of the Waves .- As a Fogg which 
" ills on a Summer's Evening, condenfmg firft 

riow, ftems to rife again, though the Vapours 

aich augment it, really defctnd aW. the while : 
", the faid Cloud, flooping from above ftill 
r, meets the Other which /lewj to rife ; and 

^y both concorporate at laft into a Villar of 

~ tJj^ a^. a.MfTifim of Water int;ermixt ; which 
i,\■,-^^.\ " G % freodt 
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ffreadt icfelf more and more upon the Surface 
ofthe OcsatiiSpirally ;as longaitheir common' 

I Srpck of ytfmri and ExhaUtiimt can hold ont 

CD maintain ir. 

I Such Deflitxions or Caiar^Ett of Water from 

the Sky, are commonly call'd Sputs^ from 
their iVatry Gompoliiion, and TtyftnMcalmt' 

I fbr their dire<aet Tendcnee towards the CtiOtf 

I of' the EnTib ; while others, which are of 8 

more Airy eMflftiitien, are as properly named 

I Hufricam, from the irregular Diforder and 

^^^L ^y of their Motion ; as confiding moftly 
^^^v Q£ at Land) 6f hit atid dry Exhalations, and 
^^^H fulfourcous Stean:: of Minerals ; and are fo «m- 
^^^H fftgn^tted with the Beams of the Sun, as to Pit- 
^^^V f»tnt and take-Fir^i upon every fmall Agitation ! 
^^^V ©r, if they be raifed at Sea, the hrackifi) Va^ 

fursjihit. areejihaled from it, foon become a- 
Ury /Sir ■ which, alike intermixt With hit 
ays, become a camynfl Matter ; and at every 

^^^M Turn, fend forth Ltgbtnhg ; which, being 
^^^B involv'd in the furromdhg Clouds, upon every 
^^^B Eruption, make Chp.< of Thunder ; which are 
^^^^ flifclwrg'd, »■» Pfals, one upon the back of ano- 
^^B %her, after a Furious and dreadflil Manner. 

^^^H To talcalatt in fome Meaftire, the uncOn- 

Sivable Fury of this f//^/"^ Meteor, from the 
^^^ afs of the Matter whereof ic confifts, ami 
^^H the Height whence it defcends : The Formtt 
^^^B iwpbably extends to a hundred Leagues in COm- 
^^^H pafs, and to a Depth froportionabk ; whtch, ha- 
^^^K «fing made a Breach through the fupahing Mr. 
^^H ^owds it felf into that [mall Cloud call'd 
^^H Pk Kyt, by haflnJng rhiche'r en all pda at enee j 
^^^ Ip^ fo^denfcd into an unfupportable Load, 
H^ foreftk 
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forcttb its Way through that narrow Paflage 
Jownivards, for a Thoiifand.^-ov Fifteen Hundred 
Fathoms • as froirt tils Top'if the Tencri^ down 
into the Sm; a.ccc\sT3:ing its fpced Mthc while, 
perhaps to equahzeifbac of a uRfe//> ^^^ifevx- 
dir out of clia Mouth tf a Oannffn, and be ibie 
to dojiheiame Execution. : ,-:- 

And defcmdhig all tj;e while through ^ Mtr 
«i(/K«,ini()resnatcdj at fi> fulfty « 5c«/^»,,witt 
fulpiitrtPit Mattel, drives it on He-j/^/y and 'f»- 
■voi'Vn it within its //v'w^ Faldi ; till, eicber 
copiprefi'4iiy' Jo t/»/e a Confinement, or even. 



j6«(i(d by:.«op.. moch Agicafion, it takes Firc> 

and difcliargcth ic fcffm Vm 

n'tngi intolcTc"'/^ ofSmmk : And, after it rtach- 



eth eitboj^'i*"'/ pt H'-kit to ob^rnii ks Courfe, 
k fuiminattf at laft, to brtak down all Oppoli. 
tion ; fisher by w«iM Force, if it be erected 
of 5rw»f,or dug out of parries - or eH'^ dlffvlvti 
the moft r()lid and corupaiii of Atetals^ by the 
atvttfKJ'i of its Parrs, und by Menfirutfon <pr^ 

pOrtion'djtO their fpecifick Natures ; according 
to the dijjKV^pt ^alitU-s of the MineraU vv:hanee 
they ajje- extracted. ,',:■■ 

And, to continue the Stoi-m^ left the Fmeof 
this fiery J^lior fhould <ii-'« by ZgrcaltfEx- 
fanfioo i its unfolding Spires,' by encompaj/ifig 
more Air, ftJIl takes in wfif Matter j which 
ferves 6>r Fuel to increafe the FUme^zs tongas 
the EtherealExhalacionshold out to purfne its 
Courfe, and fumi^}i it with fi-e^> Recruits ; and 
the Tnijiulr oeafetli not, till the Air's Magat.ins 
be d>!ai»!d^ot fuch fulphureus Matter, for a Coil- 
"B.Goiripars. 
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Onulufton, 

■'HUS rhe Sfeut and Hitrmam vrv rai^l 

alike, by the hif and firengtp Eff*rtt of 

I the Son's Rays ; the Former confiftlng chiefly 

K-rf rtW and moifi Vifourt ; and the Latter of 

I ifet and dry ExhaUtims : and at Land thcy SfC 

eommonly extrafted according to their difc- 

^ i^m Confiitutisns ; the One, out of drjf and de. 

I f»ri Places, where Sulpbnr moft abounds i and 

die Other out of Bo^i and Finns, where Moi- 

Jture is predominant : And it 5m, where Salt 

I and briny Vajieunirc exhaled, in the grtsttB 

> Miffure, and for (ie Isrgefi Extent j the Air 

V remaining Calm all the while, to receive 'em 

[ ^mly ; and Undifturb'd, not to drive 'em into 

L 3ieafs ; the Sky being throughout Strtne and 

fc/ear, to leave the Sun the free Exercife of 

his Heat and Luflre ; and withal to Advance 

and Support 'em at the hlgkeil Pitch, over the 

whole Expanfion of the Firmamenc, as far as 

it is Vifible ; and this borh according to Re4- 

fon and Ohfervatim. 

Hence it comes to pafsjthat off the Coafl tf 
Guinea, at four Degrees Nmh Latiiude, where 
there is almoft a perpetual Calm, Sfouti moft 
abound ; efpecially in -^"gufi, when the Sun 
\s 'vertical, and \^\sK!!Lys perpendicular, to draw 
up a greater ^antity of Watei', and fuppert it 
longer at its greateft Height: Again, at the 
Caribets, where Iflan/ls. lye thick, in the ^ca to 
furnifh an abundance of ExhaUtions, as well 
as V.ipturs ; after the TraJe-wstrd is lefl"cn'd 
jgradually into a Calm, the Sun raifcth the 
^''^ . ■ ■ .-■. Z> firal^ 
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feretB Hyrricani, confilHng alike of Air and 
ff^Mfir ; and, altho' they fall not PerioMcaSy, 
at certain Stafoni ; yet always, when the Calms 
are more fi-t^umt than ordinary ; and thofe 
Temftjfs that ufually rage on the Coaft ofCore- 
monaelfZnd the Soutbtrly Iflts in the Sea ef China, 
Co conftamly fall at the End of the Wefierlj 
Monfoent, that they are commonly call'd Tht 
breaking uf of tht Monfoonj ; (6 chat rvery where 
a Ca!m indifpenfably attends 'em. 

And K is to be farther noted, that thofe three 
Places, tho' moft obnoxious to s^outi and 
HurrieanSy yet they are feldom found in their 
Cenfnet ; as in the Gulfb of Jrahia, where the 
Monfoons intermit not, tho' it be continued to 
chat of Coremondtl ; nor apiongft the AvtiSa'iy 
where there is commonly a Soutbweii Wind, 
tho' they lye next adjoining to the Caribee 
Ijlandsi nor upon the E^umor on the aforefaid 
Ceaff of Guinea, where there blows a ftrong 
ffejltrfy Wind almoft perpetually : fo that 
where there is no Calm there is no Harrican^ 
let all other Di^ofttiom for it be what they will. 

And as for thofe Sfouts or Hurricans that 

happen ont of the Tropicksj where the Sun's 
Rays arc lefs able to Raife and Support 'em at 
a confiderable height in the Air ; they moft 
commonly Afcend by fuch heights of Ground^ as 
arc prominent to thofe Seas ; as near the Cafe 
ef Getd Hope, and the Fie[ue of TtofrJjf.that their 
Vapours and Exhalations may cUm^ up the 
Hiliw'uhmore facility,having theoneFoot^e 
upon ic, than to mount pff/ff// of themfelves 
into the Air ; and thofe which at firft make 
(bfi /mj2 Appearance in tlie Air, as being bighesi 
'■'' ' -■' tmmnitJf 
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tneHtiu^t $UI become fay their £rMfr,>^dii^ thf I 
moQ. Fnrieap 3ad Dfeit^at ;.,.,- . ■,^l,^^'|' 

Nof; cafj ic raiber be icnagin'd, that i' 
Force of tiny flirtfafrim itiade in ihe Air t^ 
dilplo^s A>J"'^"' a r*j]j ef_mnJ^ 2i.\o drivfy 
Jiuiritaii . into fo tumultuous a Diftrailion 
or.tbat .JEu/wi iiad bagg'd up thofc Blajft* i| 
CarhCf of LealLr, till, .f/i ok a fuJJm, tll^ 
i>rokc flitches with, their InJofure^ yectheiff 
Down-f^U from fo great a Precipice does Ra[u- !' 

rally ^oecafion ic : Oi^ chat a WbirlwhUf by 
foni^ V'"^"" Co«cm/3i»» of the Sea, bpyreth |:} 
lb naaoy hundred Tuns of. Water in fo jlwl;| 
Space, to feed the 5/w«r j rather than chjii' 
X''''i'Mlaves'em our of.the 0«.!B, and B*«) 
'em up tilt their Veffels burfi ; wHereai ih* 
^un's Rays draw 'cm, up yi/^mV, till dietf 
Covfiti^mt brings 'em down agaiti a: Itifitrtv^ 
with Eafe : Nor that any oiUr Rtjirvatwii^ 
■ ^ithet of fl'iiod or Siene, befides their imi/tnif 
fixpt^nfio'iover the ^imiament in w/wwei'flw 
I#f/f/, lodges 'em invifd)!/ (here, till th^ir Mcv 
jpre be comfltat : fioce neither fi^ind can po^ 
frfjiy i-rf'Te one difcernable drop of Raiiij pof 
_ iWAir V'^if ftedf^^Iy up, {orone^gL.U» 
' tn^nfj without lettingitfiipthrough tij^r.Fio" 



jr ^augh is ^he yiffiniij .cf Rain and tf^md \a g6- 
' flerali Stjd theip refpeftive Motion? ai;« fo 
litarlj rtUttdy that the Qmeration of the One 
' fnoftiy t>&eomcs the Prcduciion of the Ofh«J 
I jthe/«»re Operation of the Sim's Light and ijeat, 
I a»mmoi)Jy ferving to effcift 'em Mi ;.faijtiv 
' ■jointly their Vapours znA Exbalatiens as AW, 
' " ;'of hii 
Raji 



[ ^diwaining 'cm as long 2s the Force' < 



OftbtTraduaion of WIND: 91 

Rays can held' out ttf 'fuffm ' 'ctti : But after 
thatj they are beholden to the DteUwty if 
HHk,' to JiTi& their feveral Motions ; and to 
the Conc^rofty ef Valkft^ to give their ShdTi^erw 
zn^Blapst iiff^^ trnduH : AMy M for the 
Mcij/SfA Di^im&iims of Stormt and Temfefii 
(wbiimtare higher mounted^) on (he One 
parj^ ; and of Sfoats and Hurrtcans. on the 
Others I- hk^e fuffidemly fiitfWA; fiow the 
j^Atjpr are eafily reitbc'd to, and explicated by 
rec6iir& to the ' Me^jtutl Brafs- of their own 

Qr^'UfTi or the tmebdn Ttdiiti^ bf y\\t fufprtmfi 
A^': And thto thi- Later contrail their whW-- 
Bti^Mffi&n, ftrti^itcm the If^^m of any fuch 
jfttabfDete^ : So that tt 'oAly remains^ 

he' HufifitiMis fakiy to brirtg the Truth of 
•hilt lias beeii Already concluded of the >4^-' 
M if Rain and Windy by Rtafd9$ ; to the Teft 
tif plain Sifj^ add daily Okftrvathn. 



'• t F - ^ 1,-. 



Sect. VI. 

JUtm mti ^><i Accorded ^/ fib* Weacher-glafs. 

NO W to' fliut up the whole Account I 
have given 0f the Produftion of Rsm 
ind fVind^ in the Two laft Cbafurs, with One 
neafituUr Clofe ; To ilhftrauM that I have 
^d upon this Subjeft, by bringing it to the 
J^ .of our Senfes and Experiettce, 'tis expedi^ 
jtixH to confult the Barofcope : which,^ as an 
li^ual Balance, by weighing the Air in one 
^nd pf the Scales, againft a Counterpoife of 

^ickjilvtr 
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^kk/Svp- in the Other, pliinly (hews ^ ■ 
TtuJer^im of the Jtjmffitn ac all tunes : nl ^ 
conlequently hov our 7W7 of the Sun s m; ; 
fing ^<»(r into V»foart, afid ^> ioto £«&iiftt b 
timi ; and letring 'em fall again into JUim awj 
WlnA, correfponds with the Rlieandl^i 
tbe ^kk^iwT, as being their proper Efled. 

F'tTiif We find by Experience, that 
the grtattH Eva€Katien of the Airj the .$iati 
fiiviT ftands to 27 Inches j yet, as foon as ih 
Heat of the Sun raifeth the leaft Fogg ( 
Mid, it prcfently refencs it with a Bitht in di 
miAjl of it* Tuift ; where it has moH Lih<rtj | 
rife within it felf, before ic tus got Struui 
to lofe its Adhtfion to the Sides of the 7iM 
but when the Heat ahatet, ir returns to itlfi 
mtT Levtijhy the DeprelTion of its own WeiCTi 
and finks lower into a D'tmfUj ii the Ail 
tvacuation continue ; which ferves for i 
^inciive Remarks of Fair or Foul ffeather t 
enfue ; but a faJJm Shock of the TubtTt^oti 
it either Way, to the true Height of the pre/a 
Seafon. 

Stcondly^ When the Sun, by his rtfta 
Beams, redoubles his Force, and adds 3 e 
ufpondent Quantity of Vapours and Exhalai 
6ns to the Fortntr ( and withal, raifeth *t\ 
jointly to a higher Station ; the ^ickfilver*t 
ivauceth in the Tul>e, in h:h Refpeifs at one 
in tht fame Proportion j as a daily Progno^\ 
of fairer Weather ; which is no fooner di 
continued, than thofe Fogs and Mifti, that & 
appcai'd, become R-iin and tf^md^ by the 
higher Fall and daftr Defcent ; which the ^mt^ 

filvtr farther ^fents at a cprr?fppn^6pt|[ 
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■rich z bt^er Defcenc and gruter PrecipUa- 
don. 

Thirdly, In regard the Conftirarion of the 
hit is Fluid, and the Vapours and Exbalacions 
Bvherewuh it is charged, Htavjznd Pofukroui-i 
ind l^ confequcnce, rhe Suftr^is of the At- 
moffbtre, which they compofe, naturally Evtn 
and I^vtl ; fo as not to !ye fjralielto the Sur- 
lace of the £anh mdemeatb • which is folid 
und ^"ggjc^) and ftill mart lUprtft'd tovrzris the 
Sea : Hence it is, that the ^Ukfil-un {lands 
htght^ in the BiTofca^, when 'ris neartfi to 
its SbtTt ; 25 fupporting the lAngtfi and H<*~ 
■viefl Column of Air, in proportion to the in- 
creafe of the Tbkkmfi of the jiimcffbere : 
Hence we find tlxre the Jbarfe/f Wind and 
inoft hirtvfe Rain, as falling down a grtattr 
Precipice. 

FtitrtbJy, Whereas it U again found by Ob- 
■fervation, that the ^Uifil'vtr never afcends 
bigher ll^n ;i Intbes ; nor tUfttnds lower than 
*7>. be the Siiuatiim of the Place what it will ; 
■We have the freight of the jlimoffhere, as 
ySwjht/Conrider'd; and the fuftradJt J Load of 
Vapours and Exhalations, CcomttrieaUy Ss^std 
and Ccmp^rtJ, as 4 to 27 ; the wm» Spact be- 
tween 'em ferving for a Scale, to meafure the 
feveral Degrees of Fair and Feui H'<atier, as it 
were by Iteiei ; and (were the Bort of the 
Tube mUrg'd, and fiU'd with Water inftead of 
^iik^htr) k wou'd weigh the different Vondt- 
rMivns of Air at their leveral Sijtfens, as it 
were by Ounces, with the griattil Exaftnefs. 

Fifthly, In confideration that the (aid Va- 
pours and Exhalations, whether they Afcmd 
tsDtfeind, ftiU retain the/iwe Weighty as con- 
a fitting 



- 
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lifting of a iikt Portion of Matter ; yet ^ 
raitly afFe<ft the Barofcope, and more in Sii 
than Fcui Weather ; as being eafier to fttfit» 
any portion of Weight than to raife it ; u3 
again to let it fail than fufiain it : Befides, inj 
quantity of Maner, by a repeated DivJfiMi » 
-trtajtng irs Smfacej and becoming mart Tt» 
hU ; the Rnys of the Sun (while thofe Vapoon 
and Exhalaeions retain their invifibU 5i&*) can 
hold 'em faft ; But when they begin tOfl» 
'pmnd together, as growing too compaift to be 
fupported any longer, and thereby Allevutt't^ 
the Air, let 'cm flip, and give the ^ickfdvn 
free leave to dcfccnd. 

Sixthly, Since the fatd Vapours and Exia- 
•lations f fff^;« their invifihU Siz^, aslongasthej 
are on the rijing Side; the Air rauft hole! 'm 
in fafpe-nfe at their greatefi Height for fow 
rime ; and after that, let 'cm fmk dcwnnftrh 
by protraAed Degrees, till fevcral ConcreriiMli 
have conflderably alievlated the Air : to dm 
the ^kkfdim has opportunity to give 
iimeiy notice oi the enfuing i?.i»n, fevcral Hp«t 
before ic happen; And if the fultry Heat» 
dtrneaib rarifie 'em again before they a{^>ra»i 
the Earth, the Fall of the ^icJtfil-ver mayp 
vent it feTCral Days, nay fomecimes H^tekt 
Jnore-; and upon fuch Repetitions, the j^«iel 
'fiher pays conftant Attendance on -fodl 
Changes m the Atmofplwey by Rijmg and fA 

ling aitervattif gll the while. 

Sfvtntifly, It is remarkable, that the ASt, 
which fllfiers the faid Aktrations, being M- 
tromely Fluid; and the Atnufphxre, whcrdfl 
riiey areitirrediip,of a 7'iwiw/i proponiowud 
to allow(iii^up6niinyeoainKwion,free Ubuq 
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lo TOTvlKx, felf again into -the M/f/7Pofture : 
'liericeK is, rhac lYx Vr'c^olihk! of Aiffmrt 
l^mhtr, commonly extcria farther tlian whcrfe 
the. .Chimgt is aftually made ; as when' thi 
^yesrher-ghifs in Lanca^ht refents the Fair of 
H'ain io Torljhire : And fomecimes the Aerial 
Evacuations are raftly extenJai, that difchai^ge 
their Burthens within a f>fal! Compafs, i^ 
happens in Sfonts and Hunicavi ; and fbni^ 
times quite contrary, as in the Burning <tf 
London j which rais'il thq ^nictJSver 'Botfi'^t 
^«m and in Lancashire, higher that^ it Ms beeft 
•^"bferv'd in either Pbce ever (ince.* ■'■- 1 '■ ' 
Eighthly, In cafe the B^iro'cope falls lower 
llian the Temper of thzWeather fetJi'n^s t6' re.- 
'ijUire, by my prefent Accoimc it is occafibri'a 



tiy the IVnJ ; which tnj^v^ the Cloudt r j and 
yftj' alleviates the Atmiffhere by their Sg'^- 
t!6n : Befides, the Wind hlo-}2>i»g I^izmtaif}, 
tnufriieeds divert their propenfion 'fto^mi/arh 
iVsTiwti'Way ; and rhe Higher the Wind tifeth, 
■"thir.iia'Vrne ^ikkfiivsr falTs ; and "when the 
"Wlnu ii auii€ faU'rjj .irmuft return to u^'foi'wfV 
'^ii^'t (■ Hence ic fellows, that it mull ftand 

f^^in'the loitg'eff Drvngbt ^nd calmeil Wea- 
V'.an(l.f::(ll Lowi;fl in the Depth of a Uaittj 
Stormy Seafon, when the common" Stock 
of Vapodrs and Exhalations is Exhauffed. 

Lafily, Seeing the ^^ikkfil'ver ftandi no 
higher in Summer,vj\\tn the Weather is Hoiteji^ 
and the faid Vapours and Exhalations rrtoii 
<i bottnd ) -than it does in Wmter, when the-Aic 
is moft intenfiy Cold and Dry ; and has ncrt 
that Mafs of Rainy and Windy Matter to be 
fu^afiii nor the Sun to fupporc it ; Hence I 
''■"'^■yie^s infer, that the Jitmoffbere'i Gravi- 
tation 
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tation grows more propenfc for want of \as 
reverberated Rays to alleviate it by Rebound ; 
and draws its Summer'i and Wtnttr's Pondera- 
tion towards an E^ualitj/: But upon a farther 
Confiderarion, that tho' ic be Compos'd of 
the grojfeli Air, 'tis throughly RartjUd by the 
Summer'i Heal, and alleviated by the Horiz,on- 
talMotim of the Wind; znd CoisJenfeti aemjit 
by the Winter's CoU, to its natural Groffnefs • 
to reftore it to the proper Exercife of its Gra- 
vitation : Which cannot fail to adjull its Sum- 
mer's and Winter's Preffare upon the Barofcoftt 
to a perfeifi: Equivalence at both thofe Se^ifonk 

So exaftly does the Rife of the ^ickjtltitr 
in the Barofcope defcribe the Weight of its 
Counterfoife of Vapours and Exhalations, raisU 
_in the Air by the Beams of the Sun ; whole 
Ponderation finks 'em down again into Springs, 
Rain, and Wind, with a Dependance upon an 
tndlefs variety of contingent Circumftance^ 
within the temperate Zones ; Whence it occurs 
(o difcufs, how, on the Contrary, the Coi> 
AuGt of the Suns Courfe alone prevails in tba 
Torrid ; to fix the faid Variety into fo Sted- 
faft and Setled an Influence upon the Motions 
of the Wind, both as to Force and Point, as tO 
Tender 'em either Perioditel or Perpetual. 
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C H A P. IV. 

Of the Motion of theVf xk d^ as depend- 
ing m the Courfe of the Sun* 

^^^ I N C E thd Heat of the Sun, both 
^i s j^ Raifeth and Sufforteth the Air,maf- 
t^t_ ^ much as it is the fubjed Matter 
^^^ of Che mnd-^ and foleiy difpofeth 
* it CO dtfctnd again, meerly by the 

Compofition of his lighter Rays with the hea- 
t/ier Air, ftffing it up Sfhericallj, and leering it 
jS»k alternately by Condenfathn, when they are 
jvithdrawn, as it were, to fill up tiie Viicaitf 
!efc behind 'em : And, in regard the Sun ae 
once both Enlightens and Warms ,cne Hcmif- 
fhtre of the GW«,and turns around 'c in Twenty 
firnr Hturj ; it muft, Ceteris paribus, draw the 
Wind after ic by the fame Means and the fame 
Way, in all Places fuccejfively, from Pole to 
Polo ; in compliance with its fVefierly Motion. 
But not at the fame Rate ; running a Tbait- 
fund Miles an Hour upon the E/^uator, with re- 
fpeft to the Earth's Superficies; which, at the 
Voles, are (hut up in aPoi»f; from whence- 
increafing his Speed, pariform to the dif^rtnt 
Lmpbt of the Inttrmediate Paralids ; and the 
Swifter his Courfe grows, moving the AiC 
ftill more and more efFeftually ; the Wnd, ad- 
hering to his Diurnal Courfe, upon its Ad- 
vance to about Tlfiriy Degrees of either Lati- 
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tude, blows to the Wsjiii'ard perpetually ; ef- 
peciglly at Sea ; where no Land-IrapedtmenK 
fall in its Way, either to obftruA or divert 
it. 

And although,, purfuant to his Diurnal 
Courfe from E^/f to W^e/?, (which is fo Smfi 
and DireS berween the TropUki) the Ifini 
moves confiantly towards the (ame Quarter 
yet ftill with due regard to his Annual Decl'm 
tiofj, it deRefts more Northerly or Southerly^ ac 
cording to the iUffermt Seafons of the Tear. 
without a Dependance on any other Caufe , 
inafmuch as its Blafts foar aloft in the Air, 
where its Flux is moft Uniform^ and eafily in- 
clined to follow thofe/o/(jr Impre^ions ^ but, in 
regard its natural Tendinct declines ic towards 
the Center of the Earth, and it falls at la& 
upon the Surface, either of Sea or Land ; it 
muft in fome Meafure, be Regulated by the 
ConduiS of their S'tuat'tons ; efpecially at 
Land, where its Surface is rough to hinder its 
Speed, or oblitjue to dififd its Courfe. 

Again, noiwithftanding the W'Hiri Soper- 
ficies be fmooth for the IVind to glide eafily 
over it ; and of its own Nature preptmderatu 
t.he incumbent Air, which is much ligb/a^ 
and confequently apt tofiodt upon it, without 
ra0»g its Plain into any Diiorderj yet, im 
regard they are both Liquid Eodhsy to cicavft 
clofe together, and are withal effeftuaUy *f- 
fiyd to each other, by the fupeFincumbeni 
Mm»p?ert ; the fuperjeaed H'indzn^ the fub- 
flrate Sea, muft muiuallji ftir up each othen 
Motions ; the Former by its IVeight, am" 
Latter by its Volubility, where it has tom 
rowl ; and by confequence, the Flux ol 
.■■'■-■■ Sat% 
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Sea muft ftiare with the Rays of the Sun, in 
their fway over the ff^inJ between the Tre- 
picks, and very Efdiuallj too ; when the 
Sface of iheir Cohefion is of a large Extent ; and 
their joint Motion is Confiant and Perpciual. 

Hence it is effeded, that the fame IVtnd 
which was Brjl carried IVefierly, by the Diur- 
nal Courfe of the Sun ; and now Secondly, is 
declined, by his Annual Motion, more North 
and South ; ThtTdly, Is often defle<fted more oh- 
ii^uely by the Inclination of the Shores ; and 
FouTthlyf Is return'd back again TirioJically^ 
from near the Oppo/ite Points, by the Seas Si- 
tuation ; which is finally , (by the concurrence 
of its Flux underneath) carried perpetually quite 
ewirary to the Diurnal Courfe of the Sun (which 
firft {s.t it on Foot,) even upon the Erjuatar ic 
fclf, for Fi-ue Hundred Leagues together. 

Now the Flux of the Ocean, fliaring with 
the Motion of the Sun, in his Condutft of 
Sta-Winds in general within the Tropich ; and 
Btih being alike concerned in the Management 
of the Trade-fVind in particular ; it falls Very 
opportunely to fiiew, what refped that Wind 
bears to their joiwf DireSion in feveral Seas, at 
■u/bat Stafonsy and On all Qccafions \ for an eafv 
and expedient Tranfition from my pa^ Dii- 
conrfe of the Courfe of the Wind, to my w/*- 
ing Treatife of the Motion of the Sea ; by t 
fuitable Mixture of Both in One, in this Chap- 
ter ; before 1 venture upon thofe which arft 
Peculiar to the Ocean it felf ; as that n? th« 
Tide k, which depends upon quite d'ljfirmt 
Cflufes : Here I (halt endeavour to demonftrate, 
faov much t\izTrade-l^tndii beholden to the 
^H^^R;^ H 2 Motion ^M 
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Motion of the Sea ; and there, in what refpefl 
the Sea's Morion depends on the Wmd ; pro- 
ducing all along fomc Infiances for that purpofe, 
in their pioper Places. 



Sec t. I. 

p/ the Motion of the Trade- Wind, and itt *Sy 
fendance on the Courfe of the Sua. 

JrXTHEREAS all this while, I haw 
rV V irain'd up the fi^ind thro' its Mitmitj 
from its firft Produdion, without the Tra- 
ficks ; where it began hw, and rofe by Dc- 
greesj and generally was of a fmall Exiein ; 
and confequencly eafdy deflecled out of its 
Courfe, by every Bogg and Mole Hill that 
■flood in irs way ; yet aflforded more Matttr, 
ihan the Slow and fcatrer'd Ohl'njuity of the 
Sun's Rays were able to manage : Now, on 
the contrary, in the TonU Climate of the 
World, where his Motion is S-wifttr, and his 
Jlays Perpendicular and more Cempail ; and the 
Sunburnt Earth neither overloads 'em with 
jiioijlure, nor any inequality of the Sea makes 
Siefiftance to their Operation ; his Conduft of 
jthe IViftd mud be Conftant and Umverfal ^ ten- 
ding Diumally into the WesT-, and Annually tO- 
yards the North and South -^ and its Motion 
jnuft be purfuant thereto, as long as the obvi- 
titing Coa(h and Sherej will permit the. Air to 
;nove the fame way, without any DefitBm 
pr Impedimfnf of fome other Kind.i 
nwu^!'. • ". To 
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To begin with the general TrjJc-U1nJ,wh\zh 
is raoft confiant for Morion, and of grcste'rh. 
Extent : Dr. EdmunA HalUy dcmonftrates, that 
it neceffarily depends on the Diumd Courfe oi 
the Sun; in regard the Air, which is kfsrari- 
Jkdhy his Hear, and confequently more Pon- I 

deroffs, riiuft have Motion (oii-arij thofs Parts, 
which are wore iv(jr/^«(^ and Itft Pondtrous (ac- 
cording to Staticks,) to bring it to an E-juili^. 
briunt : Again, the Prefence of the Sun con- 
rinually fliifting to the fVtllii^arJ ■ that part, 
to which the Air tends by realbn of the Ra- 
refadion made by his greateft Meridian fJent, 
is, with him, carried ffejiward ; and confe- 
quentiy, the Tendency of the mhoU Hcdy of 
the iower Air is that way : Hence is formed 
a gimral Eafterl]/ IVmd \ which being imfrefd 
upon all the Air of a vaft dctan, the Parts im- 
pell one the other ; and fo keep moving, till 
the next Return of die Sun \ whereby fo much 
of the Motion as was ioii is again reftcr'd ; 
and thus the Eagerly Wind is made perpetual. 

From the fame Principles, Dr. Hmey tells 
us it follows, that this Eafterly U''ind (hou'd, 
on the North Side of the Eftator, be to the 
Northward of the Eafi ; and, in the South Li- 
tituitf to the Southward thereof ; while the 
Sun is <ipo» or nesr the Line : the Air being 
there mart rarified and his Motion f-wifirr^ than 
at any diflance from it : Which Morions, by 
his Account, being fuperadded to the former 
Eafitrly Wind, anfwers all the Pbaiomen.i of 
the gaural Trade {Vtnd. 

Such is the Eafterly Tendence of the gemral 

Trade Wind-, as alfo its North and Soutb-Enjierly 

H ; Jnclina- 
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Inclination, on each fide towards the Line; 
while the Sun's Diurnal Motion keeps neat 
the Equator, as Dr. HalUy has already demon- 
flrated : But, before 1 proceed to meddle with 
its piftsM^ Motion, as caufed by the Suns^B- 
tutal Declination towards the Poles ; 'tis far- 
ther requifice to take along with me his Hi- 
fiorical Relation of Matter of FaiS, Which I 
ftritftly obferve, and is as follows ; fiz,. 

In the InMan Ocean, the Winds are partly 
general, as in the Etbiopck Ocean ; partly Peri- 
cdicai: That is. Half the Tear they blow one 
Way, and the other Half near upon the oppo- 
fite Points; and thefe Points and Times of 
Shifting are liferent, in different parts of the 
Ocean : The limiti of each Trail of Sea, fub- 
jeft to the fame Change or Monjoon, are cer- 
tainly very hard to determine : But the Dili- 
gence [/«?/ He ] I have us'd to be rightly 
inform'd, and the Care I have taken therein, 
hai, in a great Meafure, furmounted that 
Difficulty ; and I am perfuaded, that the foi- 
hwing Particulars may be rely'd on. 

I. That between the Latitudes oi lo De- 
grees and ;o Degrees South, between AUi^ 
gsfcar and Hollandia Nova, the general TraJe- 
Wind, about South Eufi and by EaH, is found to 
blow all the Year long, to all Intents and 
Purpofes, after the fame Manner, as in the 
' feme Latitudes in the Ethiopick Sea. 

. 2. That the aforefaid 5(i«/i-E.«i? ff^s^i ex- 
tend to within z Degrees of the Efiiator^ du- 
ring the Months of June, July, Jugtiff, &c 
to November ; at which time, between the 
Soitfh Latitudes of 'Ihnt and Ten Degrees, b> 
ing 
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ing near the Meridian of the North End of 
JUaJagafcar, and between Two and Twelve 
South Latitude, being near Sumatra and Jai/a, 
the contrary Winds from the North fVei}, or 
between the 'Nonb and Weif, fee in and Blow 
for half a Tear j -viz,, from the Beginning of 
Decemhtr t'xW May ; and this Monfam is obferv'd 
as far as the Malacca Ijles. 

;. That to the Northward of TIjrte Degrees 
South Latifelt, over the whole Arabian or In- 
dian Sea, and Gut^h of Bengal, from Sumatra 
to the Coaft of Africa, there is another Mon- 
foon^ blowing from Oilober to April, upon the 
North-EaH Points : But in the other Half 
Tear, from April to OSloher, upon the oppofite 
Points of South mn and ll'fii South mn, and 
that with rather more Force than the Other, 
accompanied with dark Rainy Weather ; 
whereas,the'A'i'nj&-£fl/? blows clear: 'Tis like- 
wife to be Noted, that the Winds are not fo 
con^ant, either in Strength or Point, in the 
Gulph of Bengal, as they are in the Indian Sia, 
where a Certain and jl^ady Gale fcarce ever 
fails : 'Tis alfo remarkable, that the South 
WeH Winds in thofe Seas are generally more 
Sout^rly on the African Side, more IVtfttrly on 
the Indian. 

4. Thar, as an Appendix to the laft de- 
fcrib'd Monfaon, there is a Traft of Sea to the 
Southward of the E'^uator, fubjetft to the fame 
Changes of the Winds ; viz,. Near the African 
Coaft, between it and the Ifland of Mada- 
gacar, or St. Laurence, and from thencC North- 
jvardTk^ far as the Line ; wherein, from April 
to Oilober, there is found a conftant frefh S. 5. 
ff^. Wind : which, as you go more Northerly, 
H 4 be- 
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becomes ftill more ?nd movtWtfierlj • fo as 
to fall in with the W^ S. W. Winds^ mentipnM 
before in thofp MontkA of the Year, to be 
aenain to the Northward of ihp Equator. 

f. What Winds blow in thjsfe Sp^s for the 
other Half Tear, fwtaOSlolfer to Jpril, [^He] 

|>ad jiptyet beeif able to obtain to his fi41 Sa- 
tisfa<fiion ; for that our Na^^gators always rc; 
fuvn from Ipdia without M^dagafcar, and fo 
gre little acquainted in this Matter : The Ac^ 
fount that has been given [fl/w] is only this; 
that the Winds are more Eafterly hereabouts j 
and as often to the North of the trup EaSl^ 
as to the Southward thereof. ' . . 






S E C Tf IL 

Of the Shifting Trade- Winds ; and their defen- 
dance on the Suns Zodiacal Declination, with 
regard to the EquinoAial Pofition of tl^e Ara- 
bian Sea. 

SO ftr^dly does , the mutual Goncourfe of 
the North and South-Eafterly Trade- Winds 
olbferve the Equator, while the Sun's Diurnal 
Motion keeps clofe tp that Line : But, when 
his Annual Declination withdraws his 'vertical 
Rays, and the Air grows cooler in his Ab- 
lence ; the joint Occurfe of the (aid Winds (as 
following clofe to his greateit Meridional Heat,) 
muft aifo decline with him into the fame La- 
titude ; whether it fee to the North or Somh ;■ 
J^vi^ thofe yi^inds n^uft make th^ir i&^// r<^r^ 
* ' *" . ^ • 'Returns 
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Returns of Smmnxr and Winter alternately, on • 
^ch itde of the Equator. 

Beiides, the faid Space of rarefied Air^ ftill 
ittending the Sun's ZodUeal DicUnatim fuc- 
::efllvely towards each of the Trofkks ; and 
Rill intermediating between the (aid t^rtb and 
Swtb-EMfierfy fVhuU, muft needs fiagnate into 
Calm of fo confiderable a Breadth^ on each 
Gde of that Shifting Line defcrib'd by the Sitn\ 
DicUndtimf, as to hinder the fM effcfke Fluxes 
(j ylfr from approaching each other at their 
Con^refs ; that Geographers commonly affign 
it a Traft of twdve Degrees Tranquility : So 
that the Sun's Tr»pical Declmatiam (being ex- 
tended at leaft twenty^three Degrees^) mOre than 
doubly fufficeth, to draw the faid Vacuity from' 
ooe fide of the Line to the other,; with ftn' 
a^r^ftfr/; Viciffitude:^ asis Manifeft. ' 

N0W5 the Vofition of the Arabian Gulph^^oT 
that part of the In£an Sea which the- fafd ^ift^ 
isgNflrtb send Seutb'Eafterly Winds chiefly affed, 
bnng E/jminoBial ; ic concurs very opportiine-' 
ly with the Zoii^c^/- Motion of the Sun^ ei- 
ther to remove 'em Alternately out of that 
Compafs^ as nbt exceeding ten Degrees en thc= 
South of the Equator ^ and ^2i;e/xi« Degrees to the 
Warward of that Line ; or at leaft^ to abate 
their Force in fuch meafure^ as not to be abUs 
to refift the South, and Nortb-wtfterly Mmfeons ; 
which of courfe fucceed 'em from the Oppofite 
points every Half-Tear , at their refpedive 
Se^foQS, to fupply the Vacuities left behind 



'em. 



Hence it comes to pafs^ that the North and 

Soutb^Eafi Trade- Winds, never blow Both at 

me within the Compafs of the Gulph or Sea 

"^ aforefaid j 



[ 
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aforefaid; the One being no fooner drawn ^ 
by the Sun's Declination, than the Other g 
brought DTI again by its own Weight, to fill up 
the Vacuity, left on the other Side of the E^a* 
ur ;For fo it happens in April, when the Sun, 
having pafs'd the Line into the Northern Sip!, 
at once carries off the Nortb-Eaf} Trade- Wind 
from it, and draws Thither the Soutb-Et} 
Wind after it ; and having rcpafs'J it again lo 
the SeutbivarJ, brings chofc Winds back again ; 
and fo carries 'em Backward and Forward ; the 

One towards the Line, and the Other frowaidj 
it, by an Half-Tearly Viciffitude for ever. 

It is ferther obfervablc, that thofe Eafidj 
Trade-Winds, and Wejlirly Monfoons, which 
happen at the fame Time, blow jointly either 
towards chc Nerth or South : As from Afrilvi 
OEiaber Both blovv to the forward, purfuant 
to the Sun's Declination into the Norib-Signi' 
drawing 'em Tbitherward,from a more Denfe 
and Ponderous Winterlf Seafon, into a more 
expanded and rarefied Air of Summer ; and, 
on the contrary. They jointly, from OBohtr 
to April, attend in the South on his Prefence, 
upon the fame Occafion ; fo that the We^eri} 

■ Monfoons, inafmuch as they blow North or 
Seuth, are as effeAually Influenced by thev*i»- 
mm/ Cmrfe of the Sun, as the Eafiirty Trait- 
Winds are to blow Hither or Thither at the 

I film Seafon. 

Hence it comes again to pafs, that the faid 
Zet'tb-Eafitrly Winds, as Dr. Halley obferves, ex- 
tend from the aforefaid Ten Degrees South-Ldti- 

tudi, near the EfK^Bor, during the Months of 
June, July, fcc. to November • while the Sim 

^emaiiia to the Notward of the Line to drav 
p.'ii' - v'T 'eta 
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'em Thicherwards : And, on the contrary, 

that there is blowing a North-EMfitrlf Wind for , 

the other Half- Year from No-vemlnr to June, I 

the Sun being on that Side of the L'ok to at- | 

traft it. Now Wfiy, or Hew thofe Two Ea- | 

^erly.Winds, fo intermixing, ftiou'd each ba \ 

Tupply'd for its refpeiftive H^If-Ttar by a Wt- I 

fierfy-Motsfoon from the Oppofite Point ; and to j 

afGgn a Caufe able to produce To ctmfiamt an I 

Effeft, leaves no Tbevomma of the frifiifg J 
^^^»it-Winds Unaccounted for. ^^J 

Hiw rie South and North-weftem Monfaons, 

4Te TefftSively Regutaud by the Situation and 

Figtire of the Arabian-Sea. 

HAVING ftiewn already (in the Forfoer 
of the Two precedent SeAions,) that 
the Somtb- El fierljf Wind, which blows perpfr- 
tuaJly from Ti»>;/ to Ten Degrees of the fame 
Latitude, is drawn Eight Degrees nearer the 
Line, on the Eaft Side of the Arabiav-Bay^ 
from November till April, by the Sun's Dtcliaa- 
tim to the Norward ; And in the L(ftttrj that 
the Souih-iVtH Monfooi*, by virtue of his (aid 
Dtclination, blows to the i/orwdjr./ at the fame 
lime ; Let us fee how it acquires a ffe^erly 
Turn, by the Conduift of the faid Bay^SUua- 
'«» on that Side. And it is ObfervablCj 



Ftr^, 
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Fkjiy That the African Shores, which coaft 
the Ocean towards the IVefi, tend Nonh-Eafialj 
from the Cape of Good Hope all along to the 
Equator, and beyond ic to the Bottom of tbe 
faid Bay ; the Land being Higb for the nioft 
part. And Sea- Winds, being a hea'vy Meteor, 
muft confequently as ftriftly obferve tkeir Dt- 
reUion, as Rivers do the Banks which bami 
'em J and the Winds mujl follow their Conduft 
asfarasrhey reach, efpecially at that Seafon, 
when a ponderous Load of Winterly Air^ and, 
Foul Weather, i/rif « 'em Thitherward; witl^ 
more vehemency, as Dr. Halley takes noticq 
than any other Winds that Trade in chofc 
Seas. 

Befides, the faid South Ocean, whofc SupCP 
ficies fuftains that Soutb-Wefi Wind all th( 
while, fending its Tide direHly Norward rtf 
wards the faid Bay, being alike contracted on 
That Side by the Inclining Shore, the Fhix of its 
Coa7?(«^C«rrewrmuftbeproportionably A.T/(MVi 
stnd confeqaencly commiiriicate to the fuptriit- 
eumhcM South-Wifitrly Monfoon, a more fix'd ani 
fteady Derermination,, and drive its Flux 2s 
deef into the Bay as it went before. 
■ In confitquence whereto it is Obferv'd, that 
9 conftant Current of the Sea, for all thar 
Traft firorti Madagafca^io the Ef»«f«r, entring 
0ie South-Wefi Corner of the Indian Oceavj 
fvihere the Monfoens firft begin to fliift) car- 
ries the fuperincumbent Air along with ic 
down into the Arabian Gulfh ; And, as Dr. 
H^//«/affirmSj a conftant frefh South-TVefitTij 
Wind blowing along that Coalf, on both Sid« 
tjio Line ; which, the farther you go Northerly, 
ftill 
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ftill blowing more We/er/;, falls in (faysHt) 
with the Soutb-lVeftcrly Monfeon^ov rather, gives 
ir a beginning by falling in with it in ^pri/, 
and ending with it in OBober : which plainly 
demonftrates, tliat They compofs and become, 
as it were, the fiime undifcontinued Flood of 
Water and Wind, conjoin'd, without any di- 
ftinftion ; while the Sun's Norwar J Declination, 
at once encourages the Soitth-ffefi Wind to 
^low, and withdraws that Nonb-Eafierly Windj 
which otherwife would Oppofe it. 

Hence it comes to pafs, that the Soath-fVeJi 
Monfoony as being deriv'd from the joint Cur- 
rent of Wind and Water aforefaid j following 
the SoHtb-Wefterly Direction of the African 
Shore, which ftill contratls and enforceth it 
both by Land and Sea ; and having pafs'd the 
E^aatoT, its proper Limit, penetrates to the 
Bottom of the Arabian Bay ; Whereas, the 
South-Eafi Trade-Wind,vjh\c\i blows at the fame 
Time, on the South Side of the Line, nevec 
rcacheth it, for want of the like Afliftance 
from any Shore or Cvrrent, to help it forwarS : 
But, on the contrary, falls ihort of its Natu- 
ral Courfe, at leaft two or tbrtt Degrees, as 
being repuls'd by the contrary Motion of Sea and 
Wind ; as will appear. 

Now to derive the Nortb-JVeji Msnfoon regu- 
larly from the fame Source, or Current of 
Water, only refiex'd, which brought the other 
Mtmfoon direftly from the Soutb-ii^efi ; it is to 
be Noted, that the Bay, wherein they are Both 
propagated, is of a Triangular Figure ; the Sub- 
len/b of whofe North AngU, pointing dire^ly 
E»fi aAd IVesly Teparaces the (aid Bay, on the 

H-'i. South, 

\ 
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Soatbt from the wide Ocean, with a Barrier 
compos'd of IJles and Sbellowi ; whereon ibc ti 
faid Souib'ffffierlj Current falling ebliijutlj, I 
and enrring into the Gulph at its Ssutb-Wd [ 
Angle* is relieved from near ihs Center thef> 
of, towatds the other End of the faid Barrier; 
where the Stream refunds it again, by an £«• 
fitrly Outward-bound Paflage,into the Oceaa 
whence it came ; drawing the incumbent h 
tiertb-Wefi Menfoon after it from October toAfriS, J 
its proper Seafon. 

Conformably to the Scheme of the SoaiU 
Wtiitrly tluXy and Nsrtb-JVeBtrly Rtfiux of the 
faid Current ; Dr. Haliey alTures us that a frdk 
Wefierly Wind attends it down the Bay \ wbicfi 
die farther yoo go Northerly ftill blows mort 
Wtiterlyy till they Both approach near the B» 
ptm Shore ; where the Current (being no# 
on its Return towards the Ocean) vares ab^ 
to the NoTwarJ, and thence IVefJerly^ ttti it fllll 
in with the Conduct of the oppofite Eafii^ 
Coaft ; and follows its DireAion as far aslbt 
l/UUiva Iflandi ; which, tending Lineally ti 
rhe fame Point, fleers on its Courfe forwarf 
tm Degrees farther, till it reach the E^usttr. 

Now, in regard as the faid Current, de* 
fcending into the Bay^ goes on difperfing its 
Stream into almoft Calm Water ; fo the oppo- 
fite Eafiern Shore recolletas it again, and re- 
Tivcs its Motion by the like Degrees, till ii 
have pafs'd the h\A Iflmdi up to the Line; 
where it falls in exaftly with the Tendcnce ot' 
the Nmb~lViH Monfoon : Hence it muft needs 
ftir op Thtrt a Motion in the incumbent AJf 
of That Tendcnce ; rhe oppofite Soutb-EdM 
Traie-Wini being already withdrawn by ^ 
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Skji's DecUnat'ion; and muft carry that Monfim, 
to rais'd, along with it, according to the/iwe 
OireStorij ten Degrees farther, being its proper 
Limit, till it meet with the (aid Wind to flop 
it ; and the Stream underneath, having pafs'd 
over the aforefald Barrier of 7//f» and Shoalsyhc 
refunded into the Ocean whence it came. 

Thus both the li'esitrly Monfoons are equally 
beholden to the fame Current : That from the 
Southward, as being carried down the Arahian- 
Bay towards ihc Nortb-Ea ft ,hymMreff Courie ; 
and This from the Norwari, as return'd back 
again by its Reflux into the Seutb-Eaff,m com- 
pliance with the Streams underneaih ; yet 
with This Difference, that whereas the Courfe 
of the Water, meeting no oppofite Stream to 
difpute its Paffage, is perpetual : On the con- 
trary, the concomitant Fluxes of the Wetlerly 
Monfoom, upon the Occourfe of the oppofmg 
Xradi-Winds, alternately defift, and become 
Ptriodieal i Thofe Eailerly-Wtttds within their 
Conpafs, over-powering all Oppofition, fo 
as either to reftrain the faid contrary Monfoonty 
at fet 'em at liberty ; while the Sun's South 
or HoTth Decimation, by balf-Tearly Returns, al- 
ternately fets on the faid Eaiitrly Winds, or 
takes 'em off again. 

Hence it is, that the faid South-TVeH Mon- 
ftmt begins to blow in Afril, when the Sun's 
Entrance into Nmh Signs withdraws the op- 
pofite North-EaB Tradt-Wind, which difconti- 
nues till OiffoiiT ; when the Sun, by repaffing . 
the Liae into Sonth LatitHdt^hxmgi it on again: 
Soalfothe i^artb^lVeit Mmfoon blows the other 
H^-Ttar from O^oher till AfrU, and then de- 
ifitoywitfa re^rd to the Seutb'Eaif Traie-mnd, 
'""" ' which 
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rifeth to countermand it : Juft as Land^BraWf 
which, following the Streams of frefh Riveo, 
be naturally Pcrfetttal ; neverthelefs they are 
driven back Pertoi/iw///, by the Sak-F/ooJ( tilt 
their Ebhs give 'cm leave to return again, and 
blow Sea-ward as they did before. 

Again, from OBober to Jpril, notwithftand- 
ing the Nortb-Eafi Trade-lVmd has driven back 
the oppofite Soath-Wefi Menfoon, from its Ad- 
hefion to the diretl Courfe of the South-ffeB 
Current, which produc'd it ; yet its Streatii 
being refitxd, and ftill retaining its formaf 
Force and Speed, muft gradually decline the 
Motion of the Incumbent Air from the £<ij?- 
■ipard to the WeHward of the North all thi 
while; [ill it has repafled the Line to the Soml 
ward, and efFedually rais'd the Nortb-JVe^eri 
MoTifoort ; having efcaped out of the Compal 
of the Nortb'Eafi Wind, which would haW 
defieBed-m Courfe ; the South-EaH Wind being^ 
alfo withdrawn by the Sun's Southerly De'etim^ 
tfon, which otherwife wou'dhaveoppos'd and 
baffl'dicintoa Calm. 

Hence I conclude, That thofe North and 
South-EaBerly Winds which follow the Diunul 
Courfe of the Sun, never blow on hrb Sides' 
of the Ef^Hator at once j and that thacClflTfltf: 
of theSca, to which 1 afcribe the contrary 
South and North-fVe0trlj' Monfams, ferves oolyj 
When and Where thofe Eagerly Winds intermifi 
to determine the Motion of the Air that way 
to flipply cheir refpefttve Vntuitiei till their 
Return; And that thofe TVo yJ;i/i;W Winds 
which blow at once, tend jointly either 
North or South ; and ftill towards the Su 
that the Inequality of their Sumnvcr's^Lev 
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&nd timer's Gravity, may give Force and ' 
■Celeriry to their Motion, lb as, in Subftailce, 
to ba the fame North and South Winds, but 
tjniy Jifertntlj determm'd on each Side of the 
£<7Mafor;Eu^ff/yby the Sun's Z>Jar)M/Rendenc«; 
and IVepcrlj by the Cwrrrat ^forefaid. 



Sect. IV. 

How the faid fhifling Winds are propagated it^ the 
Guifh of Bengal, and Sea 0/ China. 

IWJ W, Tor as much as the Gulph of Ben- 
l^ galj and Sea of Cb'ma are Wjite affeifted 
by the faid U^eiUrn Mmfoim, and at the fame 
Time ; and all Three lye collaterally to each 
*ther, and I'meaUy to the fame Ocean, which 

tiroduc'd the afOrefaid Cwrrertt; tht Tidal Tu- 

moilr thereof, to render the Cflufe coextcnfit/e 
■with its EfFed, muft fpread it felf comfrehen^ 
fvtly over 'em All at ohce,to produce fo general 
and Uniform a Cotnmotion in the Air. And 
Jf chat Msrifdon be not fo Conftant, In Stferigth, 
or Point, In the Gulph of Bengal, as it i% in ch4 
jirabtan Bay, 'tis becaufe the Ocean, being 
toriiraHed all along the African Shore, more 
inimediately, and Confequently more P^arply^ 
atfeds it i and fo muft needs p^vc rhe Wind a 
more fix'd and fteady Determination there,thza. 
after It Is dilatedhy a greater Expanfion. 

Bdide, the faid Gulph being alike of a 
Triangular Figiite, 3s Well as the Arabian Bay j 
*dd They lying rcfpefliively in the fams Hofi- 
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z,0T>tal Pofitipn ; the Tidal Motion of the Ss, 
which, jointly with the aforefaid Curren^" 
falls' into 'em Both with the fame OtH^m 
rjiuft equally affeft *em Jinif!/ with a St 
' JVePerly Monfom, and RefitxUty with a M . 
TVejlerly On.^ : And Both lying con joyn'd aiiJ 
open towards ihe South, and tlike fubunJtd}if 
tTie Barrier "Sfbreftld, on that Side ; the^ff" 
Wefi Atottfaftf, as being jointly direAed by 'cm 
Both, muft reach coextenfively along with it, 
from the EaJiwarA of MaJagafcar to Suttutn; 
Tis is found by Obftrvarion. \ 

But as to the Cbhefe Sea, altho' ,ic lies oD "& 
fame Side of the Lincy and according todi 
fame 5cHf^ff'e/i Direiftion, with openMoi 
towards the Indian Ocean, to partake of i 
(aid Soutb-Wefi Monfocn ; yet its Chill 
more refpeding the i^orth and South Poji 
rhan the Bays aforefaid do; ks f/wA;, of A 
as wdl as of Water, muft needs defieAi 
fame way : But, it being withal an OW 
*Xn£t of Water, and not triangular ; be^ 
being a Thorow-fure Paffage out of one S 
Into another, it can by no means rsfi*^. 
Strenm, either of Air or Water, back toww 
the South-EaH in favour of a Nonb-tVeB M 
foon ; which is neither found in this $ea, ^ 
can be reafonably expeded in any other, 
Aifftrent Potion or 'Figure from the Bay i 
.-Gijlp^ aforefaid. . 

Now, from what I have already faid of i 
Matter, it appears i. Tliac thePIace fo afiW 
with the Mortfomi muft lye upon the E^uA 
or near it, to jli;/) 'em with the Sun's Dcclia 
.yon, both 'Northward and Soiithu.-ard^ accorill 
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toithe diflferent Stsfont of the Year : Hence all 
Sicaf* of Soy other pojitien, are incapable of 
tbt tHte Alteration. 

Betides, ihe Figtrre of that Part of the InJi~ 
mn Ocean which is fo aflfeaed,-mufl: be Trian- 
gular ; with an Inlet at its Soutb-Weji Angle to 
receive the Stream of Water which condudi 
the Somh-Wifi Monfoon into the Bay ; and an 
OntUtt at its Soutb-Eafi Corner, to fet the 
j<3ani~H'tSi Menfom off again by the oppufite 
Point ; as appears by the fpecial Service of 
B-vtry Tart of the flid Bay ; and how pioiKf 
it is tb perform its Office. n 

■ It was farther requilite, that a Harrier, confin- 
ing of JJkt and Shoah, (hou'd pafs between the 
Sottth-Wtii and Soutb-Eaii PaiTages, to ftreng- 
then the aforefaid Current (which almoft 
fiagnatti in the Middle of the Gulph) into a 
Stream, to ftir up the Incumbent Air into a 
iJttrtb'lVefi Monfoon ; and withal, Jt was to be 
'Cf a proportionable Breadth, to continue its 
Fiiix over that Rampire for Six Degrees together, 
into the Southerly Ocean,to meet the Souih-Eafi 
7raJe fVini, which was to flop it before k 
■ceas'd. 

And this Barrier was to be but of a Mean 
"Stature ; neither fo Higb as to hinder the Tide 
from pafluig over it ; inafmuch as it might be 
fevourable to both the Sou^b and N.-nh-fVefi 
■ Meufooni ; by letting the One emtr the Bay as 
freely at the H^efi End of it, as the other to 

5-0 »ff at the Eafi ; nor ye: fo low as to admit 
MFIoods in fo full a manner, as to conrroul 
or obftruift th£;ir ftiiftlng Motion. 

Moreover, the Soutb-iVeHemCurrem of Wind, 
lipdlielt C«iL^eth the African Shore, from near 
-" 1 z the 
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the Ifle of Madagafear to the Efua:er 
which Dr. HaSey allows a Periodical Flux (r 
Afrii ro 03ober ; yet terms it, not impropfifJl 
only An AfpfnJi'x of the Souih-tV(fi Mmfm,^\ 
it hath pais 'd the Line, tho' it bethcOn|» 
and fole Ctftf/i thereof ; in regard, tillich2it 
pafs'd ihcEfuatoT, it remains out of theSun') 
Power CO give it Check,3iid Return it whcna 
it came by his Southerljt Declination ; Efpcd* 
ally, the concomitant Souih-lVefi Cwrtni oittlt 
Sea, perpetually Ttfijiing its Trading back agaia 
by the fame Road for the other Half- Ysti 
to wit, from OBober to Afrll : or at leaft wB 
any PericJieaPCertJiamy or certainty of Morion 






" s E c T. y. 

Conctrn'mgthojiJVlnAi, which art AdverfeWff 
^ejTer^/Eafteily If-indi, and are Perpetiul 

TO omit Thofe that blow all tht p'l 
without any confiderable Varlatii*! 
unlefs what is fubject to be deflefted thefr 
from feme few Points of the Compafsitowarfj 
the Iiiartb or South, according to the fefmti 
the Place; as being, in all RefpetSs, wellW 
counted for by Dr. Hrf/Zyalready;! (ball on! 
of courfe take farther notice of Thofs, whji 
He prcpofeth for F-xrepiimi to that genet 
Rule ; ill order to reconcile 'em to the Coffl 
mon Laws of Motion. 

I. Thar CO che JVbrwJiir^of the Line,betwee 
Few and Tat Degnti of Latitude, and betwM 
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the Meridians of Cape Verde, and tlie Eajlermofi- 
JJimdt that bear thac Name, Dr. Hallty tells us , 
there is a Tra<a of Sea, wherein it were im- 
proper to fay there is any trade-Wind, or yec 
Variable; — the little Winds that are, be only 
fome fudden uncertain Gulh of very little 

Continuancejand lefs Eitent ; which He 

affigns to the Station which that Tra(5l holds 
between Two contrary Winds ; the One on 
its Nortb-fidcy blowing Eafiirly front the faid 
Cape towards Gajwtf in ^wcriM ;and the other 
on the South, from Bra^le towards Guinea in 
Jfriea ; which were more proper to turn the 
interjacent Air into a W^Air/wiWthan to hold 
it fteady ; Did not that part of the Ocean, 
where the Atlamick and Ethloftck Floods meet, 
concur to keep it fix'd, as being obnoxious 
neither to Flux nor Reflux to dirturb its Quiet, 
4, That in the TraiJt of Sea, which (on 
the South) lies next adjoining to this, the 
hmherly and Souib.m/i Winds are ptrpetual ; 
vix.. aU along the Coaft of Guinea for above 
F'mt Hiendred hszf;acs together^from Sierra Lto- 
ua to the Ifle of St. Thomas • For the South- 
£*i? Trade-Wind, upon its Entrance into the 
Streight,Cin compliance with thsSoiiib-h''eBerly 
Tendence of the Sea-Current along the Brnfi- 
/ijn Shore,) becomes South Soutb-E^it, and by 
degrees fullSo«fi: And, being carried down 
with the Stream towards the Guinean Shore, 
veresabout to South Soutb-lVefl, and by degrees 
to Seutb-fVeii and fVefi South- PVefi, under the 
clofe CondufS both of that Stream and Coaft; 
till at laft the Currenr of Water,being repuls'd 
by the Eafitrn Shore of Guinea, retLirm towards 
' ,S South (whence it came) to make Reftitu- 
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tion : And, being iogolph'd by the Tidti 6e- 
tumcfcency, is carried off by LOfrttion thither; 
and dcflefts the foperincumbcnt Currtm (^ 
Air into the 5o«f A after aU, to compleatin 
Cireulatiortf as Will .be farther declarQd hen- 
after. 

To thefe which Dr. H<>£e/ alledges, mayb 
fiib)oin'd» as remarkable Infiantei of the fm 
Truth, 

1 . That all along the Wi^ertt Coaft of P«( 

for ubove Bftetn Hundred Leagues togethci 
from near the MagelUnUk Streight as for as ch 
■ Gulpli of Panama, an uninterrupted and K 
mofi perpetual FIhk of Air attends the C«i 
rent of Water which fupports it ; blowill 
from Souih to North ;or Within a Point or til 
to the fVtflvardj according to the differa 
Jnehnation of the Shore ; notwithflanding thd 
Exhalations which coTnpofe it fall down fra 
the A»dts out of the Eafi ; and the We^rmh 
tifick Ocean lies wide open to receive 'em iy< 
without giving even a beginning to an Eafiti 
TraUWmii, for all that length of Shore (d 
Fifty Leagues off at Sea,) which is p««^ 
lible. • 

2. Thata perpetual Flux of Air or Will 
adheres to the Coaftfmg Current of the j^w 
Shore on the Ethiefkk Side, from the C^fl 
Good Hope to near the moft Southerly Part g 
Guinea., which isconftantly determin'd tobloi 
Southerlyjhy the Draught of the Scream undol 
jieath ; and withal, the Wind keeps that Flnf 
of Water on foot, by its conftant dtfctat frofi I 
»he adjacent Siiore, fo as Both to tend chithe^ | 

^jirard..aU.(feifi wjiilg, fey ths mutual i 
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of each other j with many hjiances of the 
fame kind, which will be produc'd more cbn- 
yenicntiy hereafter, where I profeffedly treat 
of the Motion of the Sta ; and ihew, that the 
aforefaid Coafiing Currenti of the Ocean pto- 
cced from the Tiae. 

Such is the Aihtfim of the Incumbent ^A-,' 
to the fubftrate Water, when t^iey are got into 
hdothrt, and have free liberty tn follow the 
(ame DireBion ; for otherwlfe each may be put 
CO a ^op apart, or htb be dtfieBed feveral ways 
at once ; as the South-Wt^ Monfeon , which wc 
f^ke of before, while the Somk Eaii '^'\n^ 
was withdrawn, pafs'd along the Coaft of 
Africk down into the Arabian Gulph, jointly 
with the Stream that conduced it .- And, even 
after the Current had flagnaud in the middle 
of the Bay, as foon as it reviv'-d its Motion 
towards the Smth-Eafi, ftill purfu'd its Tefiexi 
DirS'Sion : Yet, no fooner had the South- 
IRnfitrly Wind put a Stop to its Career,and the 
Currentjre/tfif J towards the Norti-fff/^jbegaii 
to revive and gather Strength, but the North- 
Wefi M^foon did fo too, and fell in with it ; 
and attended it thro' the South-Eafierly Paifage 
into the wide Ocww, where both ceas'd toge- 
ther. 

py this Means, thefe Sea- faring Winds ^ake 
the liberty to diforder thofe which Trade out 
of the Eaflt by the Influence of the Snn ; in 
fome Seas flirring 'em up too foon, and acce- 
itraiing 'em above their ufual fpeed, as near 
Crfpf Kn-A : Or eontraSing 'em fome Degrees 
i/fithin their common Limit ; and by and by 
\sr£Mg em as far beyond it ; as all along the 
14 GHi»nt»»- 
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Ct^'intau Coafl : In others thwarting 'em w 
much by their iraufverft Courfc from Swriw 
j}!arsh ; as on the /J^e^ em Shores of AngoUzm 
Perif, for a thoafattd Leagues together : la] 
Others , blowing direftly from the Of^^ 
Points, as along the Southermofi Part of Gum 
from Sierrs Liona to the Bottom of the Bt] 
and all this perpetually. 

Yet in the Indian Oceanjthefe Sea-hred Q^i 
Ijecome pf fo complying a Temper, as to yiel 
readily to the Prrifi/fMZlnfults of its Ba^m 
TraJe-.fVsnds ; and withal, as refpeAively r 
fiipply all the Vacancies left behind *em H 
their Abfence ; which anfwers the utmoft Ei 
quiry yet made i/ito the Fhtnomina of ffinis 
and fiiuts up this h^oi my Three Prelitninlt 
Difoourfes,tothe finding out of the Immediw 
Caufes of the various and irregular Motion 
the Sea ic felf, which occalioiis 'em. 



Qfnchijion,, 

TO fum up, in fhorij this Trifavtitt Ji\ 
courfe at once, in 6rder to introduce d 
pext of the Motion of the Sea. 

Firft, Springs, as conlifting of fyjter, whid 
is Fluids to pierce the Surface of the Etrth 
and [kavy to fink it into its Veins, tnuft Or 
ginally defcend from the Sky ; and as it fatli- 
jn Drops innumerable, foic penetrates it by as 
many Holes, which, being united underneai" 
muft gather into Rill/, and convey 'd fartf 
flill fwell into Sireutni of a larger fiz-c, till tl 
tVC^K fW^h iPTO tUct^qi A»r, either On thi 
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own Accord, or let oflf by the Mioer,. with- 
out ^iny, farther Supp[ly» than Raip; or other 
Pit/er/^^nV^thanthek.-d.ijSerent Di^wxafford; 
fo vftin it is, to enq'uin? after more Rocruit^ or 
Managers of 'em, lanjefs to puszie and f^flex 
Tbofc, who Qcherwife (if put at firft into the 
right Road of Knowledge) wouM daily im*:-; 
prove their Thoughts, for the good of the 
Publick. 

Secondly, It as plainly appears that Rein is 
eiLtraded, in invifible >4roiwx,indifFerently from 
Sea and LanJ, by the Rays of the Sun; which 
(oncorf^ate in their Fall thro' the Air, and are 
caft, as it were, in Moulds of a larger Size, 
iclto greater Drofs of another Species upon 
every New Concretion ; and thefe are again 
congeard by the Summer^ or 1Vlnttr\ Colds 
into Hail or Snow of as many Sorts : But to 
ftir up thofe Atoms of Water into Storms they 
muft be rais'd to a greater Height : And to 
furqifli a Quantity of *em into Timpefis ; their 
Extent being large^ and their Expanfion evenly 
ffreaJovtr the Firmament, and continued for 
a longer Seafon ; till the Air become unable to 
fufiain 'em, either fhufflM together or in any 
other Pofture. 

Lattly, To convert Air into Wind it fufficeth 
to raife the grojfefi. Part of it uppermoil.i ani 
when the Sun's Heat can advance it no higher, 
nor fufiain it longer, to let it fall again by its 
Preponderation ; only more or lefs obliquely 
from the Perpendicular , as the Medium Air 
will allow, and the Stock 'cis furnifh'd with 
requires : And towards that Point of the 
Horizon^ that either the Courfe of the 5^«, or 
th^ Pqclivity of the Eank, or tho Motion of 
' •' * ' the 
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the S«s, whereon it fal||, inall nuther appoint ; 
Qf^ib aUfe ef their' MMntmy, the Poife ot 
its o^ F«%;li^ ^«j%'tf[nf»nwara$, anA; tli» 
ittf^hmk of the 'Air^gri^if&c ^ftitt more «h0imU 
by Obpreflloii, makes it Wh«4 about nntmUr^: 
for «ie eafieft I>efoent ' intd Whirliuindr oi'- 
Bliniuni ; irom the J^ei^lr of the Matter, and 
ii»hUigbt<^ its Fall $ uis ^ ^ 
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Second Treatife. 

O F T H E 

TIDE; 

O R 't H E 

Ebbino and Flowing 

O F TH E 

SEA; 

WHEREIN, 

All its various Appearances 
are Clear'd, and Difficul- 
ties Solv'd. 
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HAving alrtaJy 4djujitdy and fellled the Preli- 
minaries of Springs, Rain, 'Jin*/ Wind ; at 
to their Origin, Gener^ioH) and ProduAion j 
Xam new to treat of the Motion of the Sea in Ge- 
neral, hefore I can branch it into Particulars, it 
ftarcb after the immediate Caufet of the Tide : 
.A»^ not to embroil the Matter in Hand with unne- 
Ktjfary Difputei, a Method it to lie propos'd and 
foUow'd ; iind that which I have aSiuaUy fhcb'd «, 
jK/ng either not ufual, or furfued {iTthit than ordi~ 
yutry, I pall here unfold it before I begin ^ and at 
futrj Step, annex Reafons for my frocetdlnz after 
Jucb planner ^ that the Reader maf neiier loje hint- 
Jelf in following it, or he out of bis ffay. 

Firft, la regard the Sea is fubjeS to another 
fort of Motion, I pew, (for DifiinSion't fati) 
that whereas that other tends always Weftward j 
this, of the Tide, Flows and Ebbs rodprocally 
North and South ; that is continual ; this Pe- 
riofiical, that depends en the Trade-wind, this 
on the Coarfe of the Sun, and Moon ; andtbat 
having been difeoitrs'd on already^ (vhen we treated 
the MonfoonsJ as to the variety of its Declination 
towards North and South, becoming of a tfuicktt 
Difpattbf I firfi rtmovt it out of the way \ thai, 
when 
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THE 
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HA-vi»g alrtaJy adjufitd, and ftttlU the Prtlt- 
jM»aar««o/ Springs, Rain, (i«(/Wind; « 
'0 their Origin, Generyjon, sW Prodmftion ; 
lamnow to treat of the Motion of the Sea in Go- 
leral, before I can branch it into Particulars, i« 
%arcb after tbt immediate Caufei of the Tide : 
timJ not to embroil tbt Matter in Hand with unne- 
•.effary Difpates, a Method is to be ^opot'd and 
foUow'd ; and that which I have aStually ptch'd m, 
Wwg either not ufual, or purfued farther thatt ordi^ 
futrjj I ^la II here unfold it before! begin ^ and at 
wery Step, annex Reafons for my proceeding afttr 
fucb manner ; that the Reader may never lofe iifrt- 
^tlf in foSowing it, or be out of bis fVay. 

Firft, In regard the Sea it fubjeH to another 
fort of Motion, J jhew, (for Dijiiniiion's fake) 
tbat^ whereat that other tends always Weftward i 
this, of the Tide, Flows and Ebbs reciprocally 
North «»(/ South j that is continual; iA» Pe- 
riodical, that depends on the Trade-wind, this 
«n tbt Courfe of the Sun, and Moon ; andtbat 
kaving been difcours'd on already, (when wetreated 
the MonfoonsJ as to the variety of its Declination 
towards North and South, becoming of a quicker 
X?ijfatcbf I fir^jtmove it out of the way i thax, 
V when 
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whtn it chtncttb te tnttrfert in our ftUo-Ufing Dip 

^Ijrdipnguipi'J from tt, in feme of tlofi RiffUSi^ 
M frtvatt Ctmfufian. 

Secondly, Wbtrem tit Tide ii liable w maf 
PifordtTSj occafiovd iy the irregular Sitttationf 
Coafts, "'"^ Shores : To prevent the framini if » 
wr^g Not!^ tbtreoff ontbat Attount, TmpiA 
fi-m aS filch keftraJnt thrw^iout My Ritt 
Chapter ; bj fu^fofmg our Globe to be furfui 
arouvd witb IVattty wttbout EnJy or Limit; f$ 
tiVi fret Liberty for the MOon, »* raife Tvi Of- 
jojtte Viies daily, tvitb One Rtvolutiim ; 4W tm 
6utt, to rncreafe 'rt* tfke ftjonthly ; anHmh 
jointly^ te raift *em higher than orJmarj, at ma*} 
rfwei evay Ycftr. 
- Thirdly* S'mct tht XJniverfal Ocean * aSttd) 

itvlded itno Three Parti ,; and theje are fefaraU* 
J* ^tdt fraiis of Land-, Md the Indian, Wj 
PftCifici Qctmsy are left inovm to Ui, than 00% 
\i;bicb fUvft^j of the Arlantick ^d EthiopSA 
SeJit ionfolnd, and rtacbeth the Artick and Aftttf- 
■fiCfc Cir^cks ; to atow tht Tsdd motd its fuU Ram 
*^6er ii>ay^ from the Equator, vfhttKe it it ni/i: 
Bereufon, I undertake to ffeahfroftjfedly of tht ?hi- 
J»ttHW*a df tht Tide in this Ocean, and only if iht 
By ff thofe which bekytgi'o tht other Two : Again, 
•atferhe Difftlfion of its Floodon each fide of tbi 
Line, T chief y endeavour to analjft that Part <f it 
'which trtmfufeth it felfover our North Aclanric* 
'tii-vifdn, vith the p-eattr variety of ApfearltHCei, 
, Kind lies mart immediately under our Infpeition. 
' FounWy, After the Arrival of the Tidi >t 
yhe European Coafis • and it has enter'J our Irifil 
"'•"-/BritifiiCAaww/i; I trace it tromd both IQindi, 
•Mad fHrfue it to every Port, and fetiow it up tit 
Rivers, 
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Rivers, otfar as they are HavlgtUe ; dinoting aU 
along the Time, ana Place of thttr Floods, with 
/itch Di-verfity of tbtir Phenomtns ^ at ftemt to 
ahUge all kind of Appearances, that can fojjtblf 
hafpen tlfewhere, throughout the Univerle : And 
to ajfure the Reader, that all whatfotver may ht an- 
fti/tfdcnlbt fame Groundi ; I have indufirioujly 
fick'd' up thofe which fetm d mojf odd and iotrt- 
cate, and h'ought 'tf*> to'ihe Ttfi of a due Examine, 
and found 'em at the Bottom conformahU to^ tat 
fapne PrincifUi. 

Pifthty, For lUupatiBn'j fah, I have JraWt 
a Map of the Cotirfe of the Tide, accordlngto 
the ^Common Tidfe-TaBles, for all that Compafs j 
to txpefe to the Eye, the Order «»(/Progrefs */ 
'<lii ailj at one Vutv ; for an Example, how to 
firform the lih of the Tidings in all other Seas, 
itibicb daiibtlsfly ivUl be executed , in Troeefs of 
TirMe ; ai being no lifi Ureful, than S(ttisfa£ioty 
to the Curjo/itji of AUnkindj tbo as yet never at' 
tert>yted ,- Th'ofe, who drew not the Qxigxn 'of '«» 
from the Equator, ml knowing where to beein 
r6(»V IVork ; and thofe who Jld that, apprehending 
at little how to end it ; Efpecially, beijig all the 
■while in'vdh'd in tb.tt vulgar Errbr ; viz. That 
it madi High-water upon the Firft Meridian, 
'^otb here and there, at the fame Iriflant. 

Thus far I argue, /rowiiie Caufe fo (ieEfFeft"; 
viz. That the Moon's Prejfure upon our Ac- 
rnofphere, makes the like JmpreJJion upon the 
Sea underneath it : Again, that the Dept'effion 
at the Equator (after the fame m^i'nr) raifeth 
terrejpondent Tides between the Tropicks and the 
Polar Circles : Tien, that the Tumour in the 
Atlancick iransfufetb itfelfon the Coails of Eu- 
j&C. And tntring our BrJtilll, &;c. Channels, 
Jluciuattt 
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..fiu3»stti Hf w the aJjuinittg RWen, /Hi *?*^ 
from UnivtrGlk w Particulars ; jtt^ fifftfi^A 
iIk wbiUf the Conft^iiMtt to bold en tbe Cofv^tj 
Tiz. 7i^ i/her Preffure.** (if Cixfe tf 1^ 
Tiit i» ThamCji, far ExtvtfU, U truij eatfoHi 
^farjbeh Jhi^f Cannexi':^, anJ free C emmmH t- 
fww,) Iv all tbt Rivecs, aiiJ Stas, thrimgbmt lit 
WorU,: Si that ivhat I ifre fu£gf^, it b0( impCT- 
feA iff its kind; hut wlj Tcquiru a tmhcT^f^'h 
tasUn to alt tht rtft. 

taftly, It it in vain Ceii the Negative IVl) tt 

parcb omt other Caufitj to intafofe httvttn liCr 

Preffure avd the Sea, to ob^dB its Ojurjtitn ; 

or i« the Uafi to interfere luith it, at a Partner M 

tht Tide's PraJuSion ; vr to aH cmji/entlj fcicJ 

it, hj avj other Means^ than (at the Sun Jat) )} 

•ujay of PrelTure, witbout eciing Counter »«; 

anheyiodtiherfelf would do ^ in cafe btrPleMitf- 

nary Light raJs'd the Tide hy Ferraeotauonj 

\ ''V>h':le her Corporal Prefence deprcfs'd it at thtfak 

I "Time- andtbeSnn woud dothelOu, if at imttbi 

I 'Rari/iifd and Accraded she Flood hy hii Heat^ aU 

I 'condens'd and protruded /( imo an eW, latfa 

I ^Wf Flace : And as for the Mocion of the £ardl| 

I TJr /*« InHueilceo/ Phnetary BodUiy ^<iw^ «■- 

I ^i^n'4 h the ;font; ihey are demnnfirated, .ifut 

[ 4t//, to be neither ptopCi ncr feafonable r^ -fi.? 

S ^^W*;i;.£. Now to my TjsI. 



Second 




Of the Tide ; or ^he Ebbiug-aod 
~ Flowino of thfi Sea, 
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CHAR I. 



0/fj[)tf Ocean's continual Flux into the V^s^ \ 
and^ the. Caufg oftpe Ti4^, andbowit 
is effsBed^ accotdingio rti fuUExthitti^ 




N C E ■ ibe Motion of the Sel 
i» genfrff/ is divided, I. Inio A 
fVejttrly one, whoic FluK ia 
Perpetual; and, i. Thacofths 
T"!f, which is Pmodical, and 
ftilL Ebbs and Flows recipro- 
cally North and South .- Now, purfuant to the 
Acconni I have already given 6f the Produ- 

ftionof the H^W, in che prtcedent Chapitr, 1 

am to proceed in thh, (of the Motion of tho 
Sea) to demonftrace wha: Influence che ^Vind 
has atftually upon the former, wich regard to 
*' ■ ■ -- )lution ijiro the f^'ffi^ as a 

K. neceffary 
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neceflary Prdiminary, before I enrer upon t!» 
Mocioo of the TtAe, which conliih of a coi^ 
flam Ruifrecdtitn, Brck and Forwards, be- 
cwcen the t^nstm and the PtUi^ to ftev, 
whether they have any more DtfenAoMtr on ooe 
another, than what is meerly AccidaUAl ; and 
tfcat the Tendeace of the Former may per- 
baps, ia Come Ctrcamftances^ itucrfcce iridi 
the Courfe of the Latter. 



'" ' Sect* I. 
9 f rfr mti mal flMnf the Ocean : 

Weft, cauftd hj the Wind ; and that its ^f 
rent Motion from Hk Tide, neither cmtmtt 
w'sth it, nor ^firgBs it^ m to tbc StAfismt^lk 

FIRST, BoA l^tcafon and £xp e !p r 
evince, xhat fPinJ 3.ni If^ater, Kdng r 
vy and liquid BodieSjthe one fioacing upqad 
Surface of the other, they muft^ TOroq^ 
the Oaan^hc every where rery CemtigMom 
by Confeqoence,in fome meafure Caherf 
very Inarh to be paned : Hence ir k, tTiacdl. 
W(W inclines the 5<ii, in Compliance w)ihl| 
Motion, to retard or fiaften its TsJa intoH 
Rivers ; and the Ocean never fuffers ao>" T»S 
nmttuouE- Difturbancc within it (elf; wafaQDt| 
Storms of JVinA, and Ttmftfis of Weanfacrilh 
(he Air to raife it. n 

Now, in regard the TVade-fFrnJ, as dire£lsli 
by the Courfe of the Sun, blows contifu 
We^ard^ and wafts over tb» largeft Coi 



:/,tlHc*w/V^ti'^ Wind. 

of the Earth j it muft nwds drive the Snrftut 
of^Jie OiC«», between the Tro^cks, the fame 
way: Hence the Mariner, m his EtiB-IndU 
Voyag««, which lie moftly wirhiti the Com- 
pftfs pf that Climate, is fore'd to ^uarnr tha 
Couiic of the>S'«0, as well as the fVinJ^ to gee 
thkher; ttid at his Return, he makes the bed 
of bis way, hoib being favourable; orelfehis 
AmVal in Europe would be fo late, as to mifi 
his Marker. 

Befides, Tliat vaft JBody of Salt-water, 
whereof the Ocean is compos'd, being PonAe- 
rtiK as well as Stlf-cohertnt, muft needs be flow 
la receiving the Motion of the Wind, and as 
loub CO pare wich ir ; and confequendy, the 
fmihtr its Courfe is concinued towards the 
^tft, the more it muft be imreafd, at leaft to 
t determinate Height ; Hence the A/oWno-weil 
obferves, that the Mean Courfe of his Ship i» 
he^hmed in the fame Proportion ; failing 
from Ettreft to America in a much fliorter TimS 
than he can make his Return ; and his Voy- 
age from the Eafi^Indies to Br<«/r/e fpends fcarce 
hw the Time that it does back again ; byt 
he paflTeih from Peru to China, thro the Pad- 
fiei, (where that Wildernefsof Water has free 
Libeny to rowl before the Wind) Tiree Tbaa- 
jend Leagues in Eighty Daysj with much ic& 
Uiie either of Sail or Oar, than ii aceufto^ 
mary in other Seas. i 

And, foraimuch as the continual Plufc of 
theOew* into the Wr/, ftill raifeth a Protuht* 
rotut on the Sea*s Superficies, before the Wind j 
Wbich is continued, as lar as the Octatt lies 
«]Mi> that way, to receive It ; Its Surfiu:^ muft 
m jiJong be proporcionabty advmadi and tb« 
K a /B»x«jf 
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iflw^e/Courfeniuft raife it to the ii^Ae/if Pitch; 

Hence U is, that the Flux of the Atlantick, 

frbm the African Coaft to the Bottom of the 

Bay of Mexico, mukei fuch Hafte thro' the 

Carihees ; and the Vacifick does the like, from 

the back Tide of ?«*■« thro' the AnianGulfh: 

I fiut the Courfc of the Ocean, from the faei- 

F ^k, along the Indian Sea, towards the AttgelU' 

i illek Sinigks, hcine^ the farihep Drift, pours 

' down the ftrongcfi Stream, and with cfid 

' f^ratefi Precipitation that can be found elfc- 

' -where,.-as failing from the g^reateji Defcent, ' 

V. And fmce (lie Protuberant Flood before the 

I Wind niuft needs leave as dtep an Ebb hehitU 

it, yet cannot poffibly return back exaftl^ 

the fame way, to fiipply that Vacuity ; that 

protuberance muft force a PaiTage back again 

%tt'Urmath itfelf, by the PrepotiJerauen of'itS 

own Weight, to devolve its Stream intotJie 

j fif/?, and reduce, in fome meafure, the Sur- 

I «u:e' of theSaa into its Natural Pofture, by 

. ttfi ehtrnate Revolution ; ftill rifing higher on 

ehe oneParr, and returning/ii/er towards the 

I other ; the general Surface of the OcoMi 

liiounting all the while higher towards the 

If^fi, efpedally between cbe Tropickt, where 

I the K-'ind and tlie Sea keep better Touch with 

iiab another. 

-•.Such isthc-Morion of (7»^«/-if/ffw, that, (to 

, preferve the Water's common Level) how much 

' jbever it is laifed altove it, by Re^lt from any 

DepreJ^on ; and is waved forward by Proirufum, 

t.jcii3 as conltantly devolv'd Wi again undtf- 

\ meat/i, by way of Rsfiiuiiion : And for wane 

[ df 'this Return, after Mancn-Mercm Lancapirif 

was drained to a few Inches deep i its Bottom 

\»tf ' - -i being 



eaiistd hy the Wind. \ 

bdBog cear^ a Water-Level, a Guft of .Wind,; 
in Mr Nigbt\ fpace^ drOYC- at^ehe fffffdreh 
ifiin'of it CO a New GrQund;/a$ having ft^Cv 
a-:c6mpeceat Depth of Watdc^.ro devolve itj 
f^^f ^i«c£ igMi actthe failie Tinoe^ and.chere U 
remain'dy till the Wind ceafing^giVQ it jibeii^y { 
tareAxrn ^^hence-it came. . I ., - fr - 

Yet^ ih • regard the Sam fpfrea'ds the^ ItHlArr 
ence of >-his. Rays beyond the"Lifnksiof:.fhft; 
TtrridZm^, iitronce. over the ^hdleJI^Kteo.ci 
of the Hem/^mi; the de|)end«i>y; Wind^ mui^»; 
to (cope defense, : kfFea;..thei Sf4. mch a Mcki^jr s 
as univerfaT; that is, from th/jan^.P^/rt/^jfhs; 
other; Whence it is found by Experience, 
that wherever ^hiie: lies a F'^4£0 ^nfJ^/- 
ai;jrJ^ OQt of one.paPC.of th^«Q«Mli.iOt%a|ls>:> 
tfach^.the Cnrrtut fHIKholfer|DO;/its Jf^(^*r/ii 
Goiirfe ^ro* it, without any D^ttwi ^asf^nearrft 
by. the Coturfe of the Af«£v^ 
flows confiantly' our of *tne!atf//ittiiiidi& \^\o ii)p[ 
74^£ OcMii :; <and the Pirt/y?(»b.>ntfts iig»»n'9fo 
fift, thro:r.th^.':^«i^» 'S^^^/tOFVds.iHi^i^i^t 
iiMicki. the one near thdv^O>|;^aodthe59f|)€^ 



^ .This Flttx of the'Ocosn.ii«l3si cm% uhl^rfffy^ 
WffiwMrdta Qwry /rce aH^ ♦()»&«», wfeBre:jiifl[ 
Decliviuc of fttiie trai^fwrjk^bou i^^^^xWifk 
kl:Cou£re. auy other way^tja? it -mafl^tEFllUi 
do6sin bur. NmbVwt of iiier^/0»/icife j; whoi^ 
S^brwesi CoaftiOf GiiJ>«tf,/.^.pmcbdJlioij4.Qf 
ihevJMfifs>e?iii, declincth aboy^ Zhjrtf G^gr^es 
of Nmb'Latitudey before iit/F^ch the Bociqcm 
of %hef£/ijr ^ 4<ftf>:iVo >And «he Jplp^f lelf. the 
Of^» bearing.Up againft^^.'fll.akng from tjij 
av^ fif-.Affjfhy paffe^i in ^ Crowd tferp' th^ 
■ •.;:. K 3 '^ Caribces 
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Carihets, Nartb.'wt^ ; and is refleBtd from thftl 
Bottom of the Bay North-Eafi thro* the jimiMa\] 
with the fame Violence and Precipitation, till 
it transfufeth and lofeth it felf in the vaft Ex-i 
panfion of the Ocean whence it was ftrft nds'd,' 
to re-furnifti it again with its ^ota of Water, 
and compleat its Circulation : an Expedient 
which turns doubly to the Mitriser's Account, 
, fd fall down by the South-Current, from the 
t Latitude of the CaHarUi into our (Ve^ern Ttan- 
I i»ileni ; and when he is Homeward-bound,' 
the Kowi CiiSMw^ferves ai well.fijrrliis fingsU]} 
ittum Thithen ■■■ "" .-- '.'ii f^^■■^v^t|((al' 
. . ■ ^-j' ■ . - - ,':r ■•,'iH 

\ And for an Experimental Evidence, tiat 
|hch iCoHtrariety of Motions is compoffihU in 
the Ocean, we have 'em AH compriz'd withiil 
th? narrow compafs of the Bafphorui ; whiob 
has fiiike 7Vo nntrary Currenti^ one on the 
3B«j* Side from South to North ; and anothef 
dtt the Wefi from North to South ; accofdmg la 
, the diflferent Dhelfloti of the oppofite Sbora J 
fft that rowing over the Channel, you are ei- 
ther carried out of the Euxint into the Pfops*. 
I iw, or back again, while the MldMe Stream 
jum both ways at once ; the Upper Six Foot of 
ItS'Cqrrent (which rifeth out of the Euxint) 
Hiding over the Lo^i^tr Part of its Stream from 
I ths Frdjvntis, which forceth it5 way back again 
I fcH the while vnAtrntaih ^ the FrepKr and Lighter 
' wat?r of the Eaxme Sea floating upon thfl 
' Top, while the Si^Aer and Heavier of tlie t^gt- 
I ht finks to the Bottom. 

- Such K«rie)> of Fluxes, To and Fro, and Up 

'lltid Down, with their Circulation, and -all of 

Hl^finie ^t^re. and arifipg from the fitm 



caus'd by the Wind. 

Cutftt beioR experimentalty tomfofihU and Vt%- 
^able, within rhe fmaU cgmpafs of fo Natv 
row ajid Shallow a GulUt ; whac can be ohf 
jefted againft the above-faiJ Wt^wm Flux of 
the 0«*«, and that Norii and SeHtbtm one of 
the Tidt (being Morioni of difftrnt Natures, 
and proceeding from /c*?^;/ Caufes indefendent 
on oae another,) taking their full range in the 
vaft Exteoc of the 0«j», without interfering f 
but that they are necelTary Truths, and Geo* 
metrically evident, To as not to be queftion'd,' 

The Former, proceeding Originally from 
the Sim'% Hett rarifying c^ Air, and driving 
its Flood into the ffifi ; and the Latier being 
rais'd by the Preffbrc of the Me<m, and lofs'd 
from the E^uaier towards Nonb and Souii, and 
bock again alternately : That floating upon the 
Surftet of the Sea all the wluie ; Thts diving 
down into the Deep, and riftn^ up again by 
UaJmUtim ; 7S<ifconftaEtly affeding the fame 
Place, and always alike ^ Thu being Periodic*!, 
and maiuQg its Viritsherfrand there wichend- 
lefs vnUtj, &e. as I have already fliewn o£ 
the Former in this SeHion ; and fhall do the 
like of the Ljtfrc^, occafionally by degrees, 
throughout the following Difcourfe upon that 
Subjea. 

Notwithftanding, fince we find by Experi- 
ence, that IVmdi of other Sorts fometimes ba- 
j?«j or retard the Motion of the Tide ; fotne- 
titnes fivell it to an extraordinary Height, or 
rthttt ic as much ; afid fometimes drive it with 
more violence againft one Shore than ano- 
ther, with an endlefs variety : We muft needs 
acfcoowledge, that the Tradt-Wlnd, which has 
! even aad conftant Motion than the 
K. 4 Kelt 
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Reft^e/?«'«-(*,fomerinies defitUt theOoirfeof 
the Tide from its true Nhrth and South t>ecli- 
nation from the Equator fome Points fVefialj^ 
yet without fliarirtg in the Caufality of its 
Sii'j/taticf, or being an Imfeditwnt to its propee 
Motion more than hy Accident, or by way of 
I ■' MoAifUatkn to its Effeft. 

jnft as a5fo«ecaftinto a ftanding Poo/,raii«h 

ia UnJulatioH pcrfeftly Circular, Whidl thC 

^ Strentn of a River wou'd have formed into Sli 

Ouiii Pigure, by (harp'ning it hcfire iwct an 

td.}P<ibite, and blunting it t(A<Vj<i into an £i- 

|i^», ind compreffiing it on each Side P«rj*»J 

Jic/jr ;' rendring' t"he whole Figure an itnpa- 

fiSt Compound of all ttie Curvilinear Cmij- 

it&'iQtKj vet without being even a PanitI 

Gilifeof the UuJuUtian in itielf ; fo (he ThjIi^ 

IpjW, and the Courfe of the (Vcrfw purfuani 

etrtrew, barely A^Aifiei the Tide as to its esi 

»Eme Parts, inafmuch as it afFctfts t+ieSi««j' 

[ abdtioats upon!the5«»;fd«of the Water, wiihj 

I ©iitexercifingany Caufality upon iliB.S*i/»'9* 

[^ 0£ iw-Mocion, which dives undtyacarb is. ' 

L«U»1<j»u Vb' '^(lltAoitt. 



Caufes !>/•(& Tide. 1^ 

S E C T. 11. \ 

■ -^^'.ir; ■ ' V ■■ -.-I .-'■'■•I 

ri*i'|*rfTide M caufed bj tbt Moon's PteiTiW 
ufM em- Attnolphere ,• and how U is fff^d. 

TO iJifclofe the true Caufe of the EW/»f 
sfid Flowing of (he Sea, 3s conrradiftinft 
I from the F/mx and Rtfiux found in thofe Rivers 
which have an immt;3iare CommunicatJoa 
with it, and cannot be difcover'd oiit of their 
Precinfts ; at leaft the Motion of Undulation 
raoft needs be admited in the Ocean it fclf ;foc 
isniDch' as the Flux of the Sea neceflfarily de- 
fctmh from a higher Station ; and thz Rtjiux 
back' again returns to a Lower than thofe Ri- 
vtrs *«Mch they affed ; and by confequencc, 
the 9mrfact of the Sea mqft refpeftively ri^ 
iM'fiS from the one excream to the other : 
NoWj ih regard the Sea is a Ponderous 'and Ina- 
mi*te Body, the Motion of Afcent and Pe- 
frnii', 'which is merely Lpcal, muft be forced 
isponitby fotne Ejcferi^r Agent, while its pwn 
Iriharc'Propenfion to a »*«» Situation, ftiH 
endeavours to rc-fettlejt in its Natural Pofture, 
which producech that Alternate Viciflitudc, of 
Sjxiprteation, which affedls the Tide. ■ ■' ■ 

[Firfif To affign the faid Mean, its prijiper S»^ 
mation : For as much as Salt- Water is a heavy 
Hemenr, and of a%M((/Conftiturion, itsSu- 
pertidcs muft naturally /i-fe all over to an ex- 
aA Lemlj and keep its extreme Parts to an 

f"" light, ^gain, in regard the Earth and 
JQiij'd oempofe one Terrajucaut Glpk ; 
and 



1^. Geiteral Caofes rf the 

snd confeqtieotly refpeA one and the fan 
Po'mc for the Center of their Gravity ; the ^ 
pr/icM/ /-fff/ of. the Water iCionot hzFlattx 
Tlahiy but Curv'd or Spharicalf to keep its o- 
tretne F^rr^ MKiJi^Mu from itj and hold n 
Lil^atim on ail Sides in an *wd» Poife ; Hence 
it follows, that whenfoever any Deprr^tM it 
madeia one Place, k muft^ raUe as %^M 
at leaft an E^tfi'v^/rar, Rebound in anoth^; 
and boch iduH be Anally reduc'd to iifittr-f 
Levtlyhy thainnate propenfion of its CT#tfic^j 
and that fo conftanrly aod neceiTarily, thxut 
advance any ^rmattent ProtMitratue upon &f^ 
Ocean's Surface, is fo %zoh and groundie^ ^ 
£nor^s cot to defetve the regard of a farfbet 
Refutation. 

. HcAce it follows, that the Motion p\ i^ 

Tide may be caus'd alike by AUmiation<)fDt' 

I frtfftm J for whether the Surtace of tfac &■ 

I tte Alleviated or Deprefs'd from its /Aff^ 

I X.evd ; it muft, by the Laws of R.tjiitiaitm^n' 

turn back again thitbtr v^cb the famt For« 

I and Speed ; and t^\i^z -hi UndnUtitni toiba 

I pwe Height and Depth j and both W8ys,t)ujf 

I gauft rectim back to their Nfltural Levti, a^tbf 

fame Kattf whether they berai&M by ^IrWfc 

- tiof, or clfc by Rtbouni. 

But, in regard D«;ff-cj^n proceeds imined»> 
ately and neceflarily from the meer yifflUJem 
of lome other Body to the Suftrjuiei (rf the 
Sea ; the Prifare of the Moov^ v. g. rouft ba 
admitted for the Caufc of the 7i<&, and is to 
be purfued, as far as it will go before we iiave 
(tcourfe to the Sun's RarefatHm, Magnauk Jf- 
traSion, Inexplicable Infittence^ Ouith ^alitj^ Ot 

^tica of the Edrth ; whofe Exiftence is ei- 
t\as 
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ther ^aejlJonabk, or Co-Operarion umctrtain j 
and confequendy, not to be admitted without, 
the atmoft AlTurance of Reafoa ur] ^pwiiu 
ence. Hence, . -...^^ 

Seeandlf, Touching the Exterior Agr^t, which 
»(*« by Frtjfure upon the Sea's Superficies, and 
raifetb it contrary to the Nainral Pfopeniicm 
of its own Gravity • the ambient ^*>, or our 
,^tjiuffberey firft occurs to be accepted ; as be- 
ing C«hrg»»w arid Co-txtenfive both to Land 
and Ssa ; and e^ulvakm in Weight to Thirty 
Jnebt'i of Qnick-filver in the Barottuter ; oc to 
fb-many Foot of Water j and, byconfeqiience, 
woa'd much more than fuffice to make the 7i- 
idl Impreffion ; but by dcpreffing the Ocean 
every where at dnce^ and in all Places much 
tfUsi; it rather keeps its Surface Steady in km 
Ntoiral PoUiirei than drivts it into gny {>Um 
ordeTi r 

And, to afcend to the Higher^ and more E^ 
thtrial RtX'ot of tlie Air, which is immediate- 
ly tont'muavs iArit^ the Letver ; it cannot de- 
pnft the Atmofpben more (ntenfely in one Place 
Chah in another, as being vjttiUy co-exltnded tQ 
sU Places at once , and every where E^uilibri, 
tm in it felf ; and To cafthot make any Int^a^ 
Ury in the Surftice o£ the Sea underneath, by its, 
MPf* Intrinfick Power, which is fo inJifferim 19 
sit Places, that it cannot particularly sScSt apiy 
pne more intenfely than theRelt, within tbo 
fainc Hetnifphere. 

However, this Etbmal Sface of the Atrj 
coftlifiing of Matter as wetl as Form ; and be- 
ing a fubftantial Btdy^ endowed with all its 
SUp^eDimenfions, lengthy BrtMlih^aadTi>i(t- 

K« ) nejs, 
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nefi, purpoftly to take up room ; how Tla,' 

and SuklefoiVtrk he, it muft be CtwJwjSkl 

by a conrtipation cf its Parts ; and ElafiiciW 

their Relaxation ; and confequently capiHoi 

of receiving fuch Imfrejfious, from any Superior 

1 TUnetary Boiiet pafltng o\xr it, and oitrtnf- 

I tkiit'mg 'em into the fubjacent Air or ^m-i 

I ^fM below; to be derived to the Surfaced; 

[ tne Sta -nndemeath ; as alfo of having 'eit< 

taken off'sg^in-PerioJicaUy, to caufe that Ebiaig. 

and Floivifigin it which ii called the Tiir.' .i 

' Nbw^ in regard the Mofirt moves in the /op-^- 

^Sphere of all Planetary BodiCi ;and her M*t 

tion is ConcfWrrctil w OUT Globe of Earth and} 

Sea conjoin'd ; and fo at her NW/V, (he isjir- 

fh'er diftant from any determinate Place twr&* 

6n by a whole Diameter of the Earth j aaiac 

I K^r'ri^^^ upon the Uariwv, flie ftiil rematefc 

drftaiitfrorft the fame more than )&«yfo:mnch4 

than after (he is arrived to its 'vertical ^cn^jt 

, And aga!n,theLiKej of her Preffure whertethcy 

are fhortefi^ rhey become moft Jirdi and coite 

pa<a, to make the Jcfpfft Impreflion uponiM 

, tether ; and by its Mediation upon our Jtmn 

I f^fre-2h& this sifo upon tha5erf irfeif ^dhp 

I parity t>f Rearon, muft he continued 'zrgundf\n 

I Univerfei- ^f rem ejit MsTidisal^^warJ-ia.fi'^i 

#*r, dcrfrefpohdently tn htr Dlumal Courji :.ioi, 

hi^ilirfffttfJ nt her rtturaro-ihe famctPomt 

HtStpthtty'' without interaiiflion :. So muft-ite 

??^i^do.fllfo.-'. ■- . :: ■■ ,■■-: ,, -.,1 

! ,Befides,_ the Afjroximation of her Ork totbft 

f eif givfe' her power to ad: upon it with a 't»ii 

Energy, iftore than all the^ther Cc/c/ja/iBo* 

dies «/h)cHMye fcarter'd over. the Heavens a*» 

iSr^^^dtttanEC from it;.. without zny^er 

,1 .-" ^ cia! 
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cial Dttermimtion to rhe faid EffeA : And the 
lorcipofition of her Sphere, between the S«« 
and loeirst muft needs oyjlruil their Influence 
upoa the TtJe ais much ; So that the Motion 
thereof little regards any otbtr Influence bc- 
fide HtTt ; as we find by daily Obfervation, 
and fcall be fully denionftrated hereafter. 

Thus, on the one Parr, as the Preffure o£ 
the M*f* is the moil p-o^eT and efeHual Caufey 
to produce the faid Effeift ; fo the Ocean is the 
beft dffptfcd SubjeA poflible to receive it ; as 
maintaining its Spherical and Nafurnl Ltvel 
purely by the E^juiiihiam of its Surface, which 
is manifeftly taken away by the Moon's Preffure : 
as being ftill reciprocally tnforci upon it in oat 
Place, as it is ahaleJ in another • the Element of 
Water (the Matter whereof it confifts) being 
rcnder'd injefinitelj -voliilile by the Extent of its 
Superficies, and the frofundity of its Depth ; 
So that, in regard neirher the Caufi wanes 
PpipfT ; nor the Medium due Ajflication ; noc 
the SnhjeSi a fit Mfpojicion for the EffeA ; that 
it ihou'd not follow is abfolutely impoflible. 

^StTiinanifeft it is. That the vaft Body of the 
Myw i^nnot be hurried from our Nadir up to 
car Htf '*'*«"} and from thence to our Zttiith • 
and be pofted down again into the W/, and 
return'd to the Place whence it came.in TVw 
tj'Four Hours fpace, without railing as vaft a 
Commotion in the Medium thro' which it paf- 
feth : And that fhe (hou'd be fo nearly obtruded 
upon Us, and fnatch'd away again from our 
Htmiffbere to fo vaft a Diftauce, and wiih fo 
great Diflocation of the Parts of tise Medium, 
aa td ftulce room for her Receprion, and fill it up 
at every Inftant ; yer, that this Tur- 
moil 
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moil fliould not caufe the TtJal Alcerarion Qtt 
the Sesh Superficies untierneath, is aooi^r U, 

Hence the Motion of the TiJe, purfbaot 
ber Prefwe, does not barely correfpond the 

^ ^to, as the thitg ^i^'fi'^ to the SifH which i 
prefents It 4 biit necaffarily dtftnJt xxpoa it, 
rfic true ahd real EffeB doth upon its propo 
'Cauft ; that is to fay, at all Times and in tvuj 
y^«, according to the manifold divgrfitjofha 
Motion ; as is found by ObferT/ation : M^ 
forafmuch as the Periodical Increafe and Dtvtt 
of its Floods and Ebbs, txcted the more CO 
fiant Energy of her Preflure, both by way 
Exctfi and Dtft& ; the Difference arifediA 
from anoiher Sovt of PreiTure, interfering t/i 
Hers, without recourfe to any other kind 1 

. Caufality, which wou'd be either froftt l 
pjfibU to give her any Affiftance towards dli 
performance of her Work, either as to dtf 
Whole Of any Pan of it ; as will appear here- 
after: Now, to fliew how well qualif/d to 
Trefurt is to produce the Tidt, as to its5i^ It 
fiance ; or, inafmuch as it confifts in a A^ 
between the Two Extreams aforefaid ; 'risrtj 
prefent Task to ev^rtin it more fully in th«ii« 
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T%t E^icMj ef tbt Moon's Preffure ufon tit Sts 
far tbt Tide's froiaSum ; and its ftvrral Qua- 
UficatiOBS f^ that furfoft. 

TO put the Sta in its beft difpofkioit to re- 
ceive the Effe<a of the Mount Vrtfm-t j 
fupfiole her fir^ Impulfe Bnds the Surface of 
tbeScaexaiaiy j5»oo(i, and profoundly fKMfi 
its Extreme Parts Aanding throughout in an 
BfulUkrutm, it is tn the rtadieft Difpodcion CO 
be runk beioo} its Spherical Ltvtt • and in the 
ttftfi Pofture to rife again uhrve it (as a ?t»dti- 
lam is heft difpofed for Motion To and Fro. 
when it hangs ferfrndUularlj :) and by thsfirfi 
Impnire it is better prepar'd to receive a Stttmdi 
which, being regularly apply'd fmks the Sea't 
Superficies Imver • and gives it an AMit'mul 
Force to fpring it fcif up again Higher than 
before .* And (o upon her third Impulfe, its 
Aiceoc and Defcenc ftill Jncreafc in a Pregrif* 
fn/e Proportion 5 till the AtHve Force of the 
Mbos'j Priffkrty atul the Paffyve Rcfiftanct of the 
Sea's SnperBcies arrive to an EejiMlity ; and 
then their Progrefs is at a ftand : Juft at a Pm- 
4/(M», mov'd by Cloci-iuerk, requires the btlp- 
' If Hand trf the Artificer to fet it on foot ; and 
x&T that, it continues to raife its Vibratitm 
hi^er and higher, till their Motion becomes 
U bftefju/ and tevjtant ; and fo continues 
ivtt ofrer. 
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Next, the tether, whkh intenrenes bctweal 
tbe Mte^ and the St*, being a Corporeal Sdv 
fUnce,of bow :hrti and raret ConfHmnoa tbe* 
Tcr; yet it miift grow deafer andharder byCiM- 
frr^pit ; not only to sranfmithcr Prcffure apoa 
4he^, bur alfo to <i»/irce it downwards, tmi? 
"^M cliatfpace; and the ^»iehrthQ ImpoUei^ 
the jie^yo- Impreffion it tnnft make. ' Henc^ 
the great CtUritj of the Mmu's Progrefs, from 
fcerUprifc in the E*/ till fee reach the AfW- 
iJiamy muft drive alt the while her Impulfe 
wcrtfarciklj to the Head, in that ^cfi and dul 
Element ot Watfr .- As Firt^ fo rare a Subftaaci 
. as ir is, difploded out of the Mouth of a Ci 
wn, by the excefs of its Celerity, makes a vtfc 
Um and iErefiftible Cencn0on in the much 
itrAir, In like manner, the t/£r6fr, tho' 
fr^and Sight in tc(elf, yer, by the MooJ. 
iw/y>,may make a deep DtfrtSun on the SuitioB 
pf the S*j ; as weQ as the Air, tho' it be i 
■tltpUrti. Times IfghicT than Ifdrir, prepoade^ 
rates ^ekfilver in the Barometer, which is 
twilve times heavier than ir, in proportion (c) 
the Poife of its mm ffkigi:, conjoin'd widl 
the.Multinide oiyajourt and Ex&^/dr/aMfjWhicll 
{r fuflains. 

■' Befides, the -wjj* Difih of the 0«j>^ by 
(looping its Bottom fo low, renders the greac 
Body of Water, which itfuftains, mort'p^* 
yu, and better JifpofeJ for Depreffion : As io 
fcfopoPtionate ioj/fA and BreaJ;6, by'diqoin- 
log cbe Shores, affords its AliJMe Stream ia 
equtil I,iberty to expatiate it felf more Jretlf 
every way. Again, whereas thofe Shores mi 
Bottoms SLrefix'd and ftedfaft by Nature j and 
the ffaicr contain'd within their Corapafs is 
■ -"•* movatli, 
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movcahle, and cleaves clofe to 'em on all Sides ; 
thePoi'"'/ of their Adhefion ferve at Ceniert^ 
for the Lines of Water (which are loefe at the 
other End) to turn upon em, as fo many Ra~ 
Jim's upon their /4>!es, which the firtAtr they 
are extended the fa^er they move, and the 
igfilUr they are fee on foot. Hence it comes 
to pafs, that the Broader znd Defper the Ocean 
is tbetd/ilier it muft fubmit ; and the Lewtr it 
raaft ftoop its Surface to the PreiTure of the 
JMlw»;and ftill Lower beyond comparifon than 
in our Narrow and Shallow Seas, as is found by 
Ob/ervation. 

Again, as to the vaft Extmt of her Influ- 
ence : Her Lints of Preffure (no lefs than the 
Beams of her Light), are poured down, H»- 
miffherically, upon the -whale Superficies of the 
Ocean at once, which makes their Impreffion 
both fitwi; and comprehmfive, as being the Ad^ 
juate Effe"<ft of fo univtrfai a Caufe ; and muft 
co-extetifively affeft all xht Seas znAT$dtt on 
me half of the Globe at the fame time, and 
powerfully toojby their (/iVfi^ImpuIfe ; as well 
as the Beams of the 5m», refleded univerfally 
from the Earth's Superficies, fufiice to rails 
fo gnat a Quantity of Water into the Air, in 
me Dsy*s fpace, as wou'd fuffice to furnifh all 
the Ri'vert in the World (accotding to their 
ordinary Cotirfe) with a ^e^i's Expence of 
their conftant Stream : Yet, forafmuch as 
general Caufes are not apt to produce ;>«rricH/dr 
Effeds without fome jpecUl Determination ; 
and fince the Ocean's Surface cannot poffibly 
be rais'd or deprefs'd in all Places at once; the 
faid PrefTure muft differently afFe<a 'em. Hence 
(on the contrary) in the Produdlion of the 
nfc, L Finally, 
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F,jn3lly Tq detirmim this fmari and unlvtrld 
*Preffu(e,toafreft/fln»« "«« Place of the Sea more 
'effedually than the reft ; it is farther to be 
^fonlider'd, that the Earth and the Moon being 
^like of a Glohoui Figure, and confequencly of 
.jt Convex Superficki ; EheZ,jM«of Preliure, fent 
^own from the Body of the one, muft fall up- 
,cn the Surface of the other at all Angla : Bat 
-thofe that fall ftrpttidkuUrly, as being thd moft 
'■^iyeS and cempaSk, give the [marieli SrrpkeSj 
ipnd make the Jeeftfi Impreffioos wherefoever 
->jhey light ; whereas, the reft which iulm 
from 'em, growing more Oblique and rarely 
JDif^ers'd,{oSsr a Tumour to rife circularly about 
^he Point deprefs'd ; which, if {he be at her 
^(»(»wc,muft fall pcrptnelicularly Upon thefijii*- 
got : And, in regard the Moon is confinmiif'vi 
J^otion towards the fVefi, the faid Pmm 4 
^e/iVmuft filloif her in the fime Tradj aoi 
fffleally defcribe rhe Efjujter it felf (as followiia 
its dire^ion) Wefiiuard -. And Unce evety I> 
jieal Deprefiiion muft- raife a correfpondem Tof, 
Knour on eacli Side thereof; the UnJuUtimf 
fo raifed tnuft lye extended from Eajl to IKt^ 
I jn. Liues parallel to the Equator ; cbo' tbtf 
jnpVftTo and Fro, with regard to Nartktsm 
Smh. . 

- After all, thofe Two Waves, fwelling up 
ttiliaitrally on each llde of that EquiatSiM 
Depreffion, and having free liberty to rowJ 
refpecVively towards the Norib and Somh Peltt, 
jnuft ftill mife and dilate their Undulations botll 
Ways at once, as long as the PrelTure itum- 
fiik J and upon its Rehxmion they are to fall 
inck ag'iin iato the Vacuity left behind 'cmj 
.. ; upoa 
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ti^Wn the Equator ; and their Motion having 
acguir'd its ptmoft Celerity by their Defcent^can- 
Adt /iff in their Congrefs, but muft proceed to 
remounc one joint TJndulatl&n, at Icaft to an 
t^^kal Height with thofe Two which raised it 
frnv^is the Voles • as being the Countcrfoije of 
their Lihdtion. 

So «j5^ is the Element of Water to be 
wrought upon, and fo ready and well difpos'd 
by the Sfoerical Situation of the Oceans Sur- 
fece, to receive stty Impreffion from an Exterf- 
ot Agent : And withal, fo powerful are the 
Advantages wherewith the Moons Prejfure is 
nimifli*d to operate upon it : And fo Corinatitrdi 
b the Manner of their Operation to the Pro- 
dudion of the defcribed Effed, that it cannot 
chufe but follow accordingly. 
. Or, on the contrary, to .fuppofe that Co- 
Inmn of the intervening v/£tbery whofe Dia^ 
meter is equal to that of the Moon*s Ork, and its 
Bifis^ as large as the Tlanifphere ef the B^ih, 
ihou*d be contrasted in Length, by her Prejfure 
open our Gloh^t its full Ser^idiaineter in Sin 
Bours fpace ; nay, be pitcVd upon our Hemi- 
fpheie and taken off again in'5/x more ; yet 
the Stas Superficies, which fuftains a propor- 
tionable (hare of the Burthen all the wbile> 
lhoQ*d nfcicher .be depref/d by the jipplicatim^ 
fiCr slk^iattd by it5 Runtoval ; nor uifferany 
inpr^on froni its Impulfe, fo hardenM by^ its 
Viimityy and fiiarpen'd by the Moons and the 
Odnm-i 4ZMVe^lty, (as it were on purpofe to 
XBHSki it ; ) Tha]t,(I fay) the Element of Water^ 
fo li/jf to he. wrought upon, and its Surface iri 
the mp/l fielding JPoWuTQ of its Equilibrium^ znd 
of fo vafl an Extent, (hou'd^, notwithftanding, 

L % refufc 
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refufe to refnt the Energy of her Operation^ 
in fo advantageous Circumftances ; implies 
that either the whole interjacent Space, that iif- 
criminates her Atmoffhert from ours, is a meet. 
VaeuUy, and contains Nothing at all in it, de- 
ftruflive to the Complex Confiitution of thfi 
XJntverft : Or, chat a powerful Caufe, dutyap* 
ply'd to a welUiifpofed Subieift, fhou'd not aBit* 
aUj produce its proper Effeft : which includes t 
CowraMHion, and is impoj/ible. But this PoinI 
■feeing gain'd, as to the Sk^/ibce of our defign'd 
Effeft ; let us try what farther Advance can be 
made for its daily Inereafe, from the Conjiancf 
and Regularity of its Caufe's Application i 
-Yet, neverthelefs, the following Rub remains to 
be remov'd out of the Way. 



Objeaion/row the Weather-Glafs Sch% 

r 

To leffen the Force of the Moon's Trtjfm 
upon the Ocean, it is objeBed that S^ich 
filver, tho' it be rais'd in the Barometer abovJ 
Thirty Inches, by the Weight of the Atmo 
fphere ; yet it is not fenfibly advanc'd an] 
higher in the Tube, by the fuppofed AdditU 
«<»/ PrelTure of the Moon : And, whereas thi 
Tidt rifeth not Five Foot at one feafon, and a 
another exceeds Fifty ; the ^ickfilver take 
not the lead notice of any Variation j whici 
feemsto evince, that either it is not rais'd b; 
Trejfure ; or the ^ickfilver in the Baromete 

wou'd make us fenfibh of the Operation. 
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To remove this Rub one of our way^ on the 
one Part ; wzh That the Quickfilver is noc 
raised by the Moofts Trejfwre : the Mineral is 
tT^tlnn times heavier than Water ; and, by 
coniequence fo much harder to be rais'd : 
^gsm^ it exceeds Water no lefs in Confiftenct 
than in (htswty^ and fo muft be Twenty^ Four 
Times lels voluble, by way of Undulation : 
Moreover J it grows much harder to be moved 
within the ilrid confinement of a Tnbe^ of no 
more than the Fifth Part of an Inch Diameter : 
Befides the clofe Adhefion it has to it on all 
Sicks at once ; as appears by the protuberance 
of the Bkbb in the Middle, while it rifeth ;and 
the Cawty of the Deprefllon, when it falls 
again jyet all thofe ReluSances are jointly to be 
overcome at the fame Inftant^ whenfoever it 
u rau d. 

Whereas^ on the contrary, befides the Le^ 
vky of the Water it felf, ic i^, in relped of the 
Oeeati^s ^aft Extent in Length, Breadth, and 
Depth, indefinitely Fluid; and fo, is eafily 
imd bv freJfuT€y and mov'd no lefs effedually 
by UnMatian ; as Streams, the broader and duf^ 
V they are, ilill they become eaptr and fwiftir 
la, Motion. Hence, the frfi Impulfe of the 
kooh, having made any fenfible Impreffion 
opon the Sea's Superficies, that frfi Commo- 
tion is rais'd confiderably higher by a fecond ; 
and this by a third ; and fo prognffively ; ftill 

I faperadding to the reciprocal Libration of the 
^UnJUatians ; while the Adive Power of the 
^one, and the Paflive Refiftance of the other 
4come to an Equilibrium ; which finds no Place 
on the Motion of the Quickfilver in the Buro^ 
Wer, for want of its frft EiFed j the hadinz 
-i L J Pulle 
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Pulfe being quite /p/, which ftouM oeei 
fion both the Binh and Growth of all iM 
reft. 

Hence it is no wonder, that neither tU 
Preffure of the Moon fliou'd give any vifibh 
Rife to the ^ickfilver ; nor the Weighc ff 
the Atmoffbtre breed any fenfible Commodo 
in the Sea : For, altho' both a>ft by Pre^L 
and very eiFe(9-ualIy too, when they are dul; 
apply'd to their proper and -a^tLJiffoftl SuW 
je<fls ; yet nothing can be affeAed on the COB 
trary ; For, as a Pound of Lead in the one Ew 
of the Scales cannot be ftirr'd by Fiftetn Omi^ 
in the other ; fo the PrelTure of the Afew, b^ 
ing fo far over-power'd by the TVeight andCflW 
fifience of the Quickfilver, lofeth its fir^ Stroll^ 
and for want of giving a hegmning to itstij 
bration, ail which follow are fpent in vjliJ? 
And as for the Weight of the Attnoffbert, M 
never fo much increafed, it cannot impreS 
any Motion upon the3'ed,as being ftjusBjfyrtd 
over its whole Surface ar once ; but rachMj 
keeps it fteady in its Natural Pofture. 

Bur, on the contrary, admit the Wcightj 
<3f the Jtmofphere were apply'd to the Ofw 
with the fame Advantages that the Preiluffl 
6i the Mopn is ; and the Effeft would be m 
vanced to a vafl: Excefs : For, fuppofe htf! 
^r^ Impulfe fbou'd deprefs the Ocean's Sm- 
fece Thirty Foot, in proportion to the Qdct 
(liver's 7%irfy Inches in the Barometer ; to diit, 
. iy Rtb(!i4nJ, an Undulation T7mry Fcot above 
the N;^tural Level of the Sea ; and the^Sic* 
fliould raife an Undulation Thirty poet higlitj 
than the Firft ;ani.[ the 7JfV</anotherasni«l 
higher, and fo forward ; or, allowing on! 
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%Fo^s Abatement to evcty Undulation fifteen 
times together j and the ProduSof their Rife 
would amount to no lefs than three hundred 
Fdtboms : fo vaft an Advantage doch the Preit' 
fuie of . the Afo(?» make of its confiant and.re- 
gqjlat Ain^Iication to the Sea, as'fhall be fliew'd 
in tH«.twd following ieffions; and fo utterly 
is- the Weight of the Jitmofpbere defeated, 
ws^MitH^' or any fenfible Effip^ wrought up- 
pd th6 OcUn. 

' And all tfns while, the OhjeEikn run$ ppon 
this d^hble Miftake ; to ivit^ that the Tide is 
niiftd • mecriy by the Moon s fingU Preflure^ 
from Ht^rFbo*' to F/y5/ : Whereas, oh the 
Opc fideii is cfeprefs'd 16 low^ by thi^ Addition 
«pi7 Imptilfrre RaVs of thJf, Siiin ^ and raisM to 

diat Hctgnti by tne ^yptVtsiV Concurrence of the 
cbncnifikifi^ Sforf j ; zAing counter to each other 
as tertjkiSiifi^T ; jis will hereafter plainly ap- 
ptar«6ti due Otcafioiii: ' ' 
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Arid'^ ft' be further ir/i, that neither the 
feniii^ce^ of^ -tlie Sun or Mob^, by way of Pref- 
fiire,fe as perceptible to S«i/^, as the leaft Blaft 
r of IfW; **or, confequrihtIy,fo able to produce 
*; fo vaft aiiTSflfeft as the Motion of the Ttde^^ 
^ witfar an its-.Diverfity. It is ffplfd; that, alcho*^ 
':. the W^fitbf the 'Anfofpber^hc no more per- 
F ceptiHe* tty "finr 5«»/f/, than the aforefaid In-" 
^" fluence ; yet it is hea'vy enough in it felf, (did 
^\ it not alike fupporc us on all ^ides at once) to 
^ clap us fo clofe, and fix us fo faft to the 
3- Ground, that the ftrongeft Giant wou'd be lefs 
-; able to ftir either Hand or Foor, than to re- 
r4 mpycji -Mountain : Arid, notwithftanding the 
• n HPis/s qtnick Motioh makes a forcible Impref- 
;: ' ' L 4 fion 

2- 
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fion upon our Seaftt ; yet, were it put to at 
peremptory a Stop by fome ObfittcUj as the 
aforefaid Preffurcjis by the Surface of the Sm j 
'twould not fuffice to exciDguifh the Flame of 
a Caudle. 

And, as to the Produ<fiion of the faid TiM 

I Effeift : Since the Wind, notwithftanding the 

' Thinntfi and Le'vity of the Air whereof it coo- 

I iifts, compared to the Denficy and Gravity of 

' the Water which is mov'd by it, faDs fo &r 

■ fiiort of matching it,as One does to a Hunirei ; 

' yer, by heg'mn'mg to ruffle its Superficies with. 

Eentle Bl'tfts ; and railing 'em afterwards by 

degrees, and flill giving 'em Anc Applicatm^St 

the while ; can, within a few Homti fpace, dif- 

order rhe Octan into fo tumultuous a Crowd 

of piounrainous Billows, as 'twould crack lH 

the Engina in the World,to fultain any one of 

[ *?m for a fingie Mommt : 'Tis no worider that 

\ the faid Preffure fo qualify'd, as I have already 

[ declared, fliou'd by the laid means of recifn- 

\ C0l Libratieny and by the like progreffire Dt- 

I £''<" produce the more Periodical Morion of 

t 3ie JlJi ; both as to its Subftance and all iti 

I piverficy, according to the different Energy 

r of its ^Application. Thus much being alledg'd, 

for the Produdion of the TiJe by the Mom'i 

I Trejfure, in general Terms ; let us fee W tho 

different Motions of the Moan refpeilively iili 

fluence the 7;i/« of the 0««^ 
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Flufi and Reflux or Tide. 
Sect. IV. 



re Diurnal Courfe _ ef the Moon, Mi the Mo^ 

tien of the TUt adjufted ; and the Regularity 

' her Vnffurt'i AffUcatlon demonftrated ,■ and 

V Jbe makttb a Primary W a Secondary 

ide, with one Revolution. 

TAVING already determin'd t\is.Caufe 

I. of the Tide in general ; and defcribed 

the manner bow it is produc'd : To obferve 
Drder and Method, I am now to give an Ac- 
count of the Moon's Diurnal Courfe from Eajf 
ro WiA 3s being her moft Regular and Com- 
notLRoad about our Globe ; before I digrels 
:o her Menfirual and Annual Motions^ which 
ire Deviations from ic. And> to fpeak intel- 
ligibly, 

Kr/?, It is to be noted (to have but one 
Chafe in view at once), that I place the Moon 
upon ihe E^^uaior, as being the Mean between 
the Troficks, which flie never tranfgreffeth 
above Six Degrees : And (to hunt down one 
Difficulty before another be ftarted), I make 
her Motion to be concentrical witKthe Earth. 

Nat, whereas (he produceth two Tides with 
one Revolution ; to defcribe their Prodhdion 
more exactly, 1 (hew how it is perform'd gra- 
dually in four times fix Hours ; I mean Lunar 
Hours, which are about two Minutes Ihorter 
than the Solar, 

Thirdly, forafmuch as they are produc'd by 
which (lannot 9xi^& (immediately 

m 
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and dire^ly), more than the me Half of ont 
Globe at once ; I aflign 'em Beth to the fsmt 
Impulfe ; the one as i(s PriM^rj^ and the other 
irsStconiary Effe<S:;tho' they be produc'd after 
very diffiT'-nt Means. 

• FifiaBj, When I (ay 'tis High- Water upon 
r^Iie fatMt McTiJlart with ihe Moonj IrUtobe 
" underftood cf that TtJe which is caus'd by 
Kehtmd between the Trophks and the PiUr 
Circlet- j as being caus'd by her PreJfuTt wjrfch 
is made at the famt Time, and upon the fme 
JfterUiait, near the E^mtor, . Thus mudi bian^ 
Advertis'd, 

Ftrfi, It is to be conrider*d, that her Linw 
' <rf Preifure, lo-txtmd'mg to our whole Ihm- 
ffbere of the Globe ac once, begin ac htr rlfug 
in the Eajt, to affeft the Ocean lip to our 
Meridian ; and as (he mobnts higher cowafds 
her Soushirig, thofe Lines are not only Con- 
trafted in Length a Semiiliameur of the Earth ; 
but ftill grow more compa«a for the fpace of 
Six Heuts together ; and fall more dirtcily upon 
its Surface, to make a deeper depreffion upoa 
the Sea, between the Tropich, rill (ha be ad- 
yane'd to her greateft [ieigh ; while the 7i» 
aforefaid VnduUtiom are rais'd by Rebound aaV 
laterally on each Side of her Paflage ; and' 
I ftill fweir and dilate themfeives (to make 
High-WaterJ towards the Poles, till her Pref- 
fure be at a ftand. 

And for the next Six Hours, when fhe de- 
clines into the/fe/, and withdraws her LigHc 
and Preffure from our Hcmifpbere by the f^mt 
Degrees that fhe had aci?aiic'd 'em ; thofe Un- 
^^Vitoiuft devolve 6m,( again, with asgreae 
-^ Precipita- 
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Precipitation cowards the Etfuinocijai Line; not 
only to fill up the vaft Vacuity lefc by her Ab- 
l ience, but alTo to remount i)it Water's Super- 
" iicies in t\\t fame Place, as high iJ^i-M the Oce- 
an's Natural Level as It was flirUnk Ae/ow it be- 
fore ; that, 35 at her Soutbhig was made H^h- 
Wacer towards thePol£s;io uow^t hevSetling^ 
' it is upon che Efuater, ■ ■ . 

And in ihe Ssx Mowt fpaco after her Settikgy 
when (he is hafting; tp the Meridian ©four An- 
tipodes, that UejuihoSial Tumour, left behind 
her upon the Ocean on thu SiJe of the. Gkibe, 
muft defcend again by its own Weight, -ailoiii 
as from whence it rebounded before ; to make 
as great a Di^fycfjion upon theS«a's Superficies 
on our Hemifphere, and at t!ie /«»« Inftant, 
th at the Moon does- upon thehs f to make ^wo 
^^bmetrically of foJiieTidfi at the feme timc^ there 
^^p^im.ny one, aS caus'd by her immediate and 
^Hfreft PreirtifS ; and here a5'M*«^^«ne, as 
^rals'd by the DefeCnt of the faid Undaiation left 
6pon our .A/r-rfa/jn at her Setting. ■: 

And ill the hji Six Hours, while tiha Mooii 
returns to oyr Hirix.ov, the Sea on Bur Jtdt 
bf the Globe, which WZS ffconJarHy deprefsd to 
ks lowett Ebb by Irs own Weight, rebounds 
again very opportunely to its formef- Height j 
that, while the Tumour hangs as it were enfr- 
pended in the Air, flie m:iy give her Stemi 
Impalfe a Regular Application, to drive it 
down again na^-e farcmy, in a J^inc Concur- 
rence wich its inpare Ponderarion : And be- 
am this SffoH^ Revolution wirh more Vivacity 
nian it did the Firji ; and the »"'.vi with more 
than iba ; and fo, the rtfi that follow progref- 
fi7^ty, by a Circular Repetition ; till they ar- 
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tut it that ftint which is to be eonfitntly imuo. 
tainM, and as it were rtftattJy by an AltcrnaEO, 
Viciffirude ever after. 

For, the Moon ftill renewing her Preffore, 
and taking it ofFagain by et^uttl fpaces of Time, 
at every Six Hottrs end ; and this Primary and 
immecliare Impreffion, fetting its Stamp no- 
on the SecouJary onCj (which immediately 
follows it, and is produc'd by a concurrent 
Depreflion of the Water's Gravity, as being 
the AJetpiiu 'Efft& of its immediate Caofe ;) 
each alternately furfuts the other fo cIofe,as to 
leave no ^«i»»fr it^ point of Time,to interrepe 
between 'em,which the Moon's /fco»i^ Impulfe 
cannot fupply.by the moreconftant and regu- 
lar Application of her JuccfJJlve Revolutions. 

But, after the Motion of the Sea be exaSSf 
aJjufieJ, by a few fuch Amendments, to the 
common Courfe of the Moon ; and the TtJU'i 
Undulations are rais'd to a competent Height, 
by a proportionable Number of her repeatd 
Impulles, regularly apply'd ; they ac^uirt a 
Motion froper to themfelves , and become 
more E<juiumporarj • let their Lihrationi be ne- 
ver fo much increafed or diminifh'd : yet they 
adhere all the while no otherwife to the 
Courfe of the Moon, than a good-going PenJi*- 
lum-Cloek does to the Sun ; io as to ftick clofe 
to their me^M Motion, let the Rm/ One vary 
how it will ; notwtthClanding, fo as flill to bit 
their ftated Occurrences to a Point ; A con- 
vincing Argument, that as the Motion of the 
Clock has a dependance on that of the 5(wi,by 
the contrivance of Art ; fo this of the TiJe has 
its Dependance on the Courfe of the Maonyby 
the Order of Natitre ; yet all this while, with 
due 
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Jue regard to Anothtr of their own, to ^alify 
it : And it is no iefs neceflary, than that the 
Tncreafe and Decreafe of Daj-and Night fiiou'd 
lepend on the Rifing and Sttt'mg of the Sm ; 
jt rfie different Conftitucions of the Four 
g«*iterJof the Tear, on his refpeflive Arrival 
ro the Faitr CgrJinal Point i of the Zodiack. 

Thus far the Motion of the TtJe is adjuftcd 
ro a Mutt Time with the Dinntai Courfc of 
the Moon, whereon it depends ; and (foraf- 
much as is yec confider'd) it fliou'd keep to a 
confiam Height ; but being found by Obferva- 
tion to fall Ihort of it at [ome Seafons, as much 
as ic exceeds it at others \ Ic is next to be exa- 
min'd. 



Sect. V. 



i 

^■p t<6e Tide's Menftrual Increafe » cattfei by 
^P^ Concurrenet of the Sun'/ InfiueiKt with tka 
^^(foon, ar A«r Change (i«J Full ; awii it's De- 
creafe for want of it, at her Quadratures. 



THUS far I have defcribed the conftant 
Courfe of the T»</f, as depending folely 
upon the Preffure of the Moon, turning Con- 
centrically about the Earth ; and making the 
depending 7'*V«conftancIy t^ual, without any 
Tariation ; Now, in regard the Menflrml In~ 
ereafc of thofe Tides conftantly makes hightfi 
Floods, when flie is either in conjunition with 
the Sun at her Change, or in their opfofition at 
JFmB i And the Decreafe is at its Imefi Ebb 
when 
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when Ok is in her ^niraiuns ; thdfe Flooi( 
and Ebbs mlrft be influenced by 'em both.\ (hi 
Floods, by way of JJdition, and the Ebbs,-c|: 
I SubfiT'i&Un ; that neither an Effetft may bft 

L put without a fufficienc Caufe, nor the Gauf« 

^^H mav lofe its proper Effect. 
^^H As^ain. forafmuch as tight and Heat are t&9 
^^H <Mef and moft powerful Influence of all Ka- 
^^H netary BoOles .; and >he Sun particularly di- 
^^H ftinguKhech hirtifelf from all the refV, in being 
^^H the Sovei'eign Origin of 'em ifosh ; 1 atn to 
^^H demonstrate that his Ravs, as itnpregnated 
^^Ht therewith, are the mod efScaciou^ and proper 
^^^f Gaufes' to produce the hiA.7idal Variatitni 
^^* and withal, that the Ocean is as well difycAd 
to receive 'em. 

Firfi, Concerning the^un's Lig^t ^ itsiSifo^ 

tion being progreffive , and the Particltt 

whereof it confift^ cxtreamly ftnallj it pafleth^ 

^^_ thro' the- Air down to the Sea, as thro'Glafi 

^^L vc CryAal, without, nny gr^tlmpedimenc'; 

^^Hi yet (ince we find it ftrongly reverberated by 

^^r ies Rffleiiiott- frbnl the Oceata j We may fafely 

' infer it ro be/opfin part, and refifted corre- 

, fpondcntly, in its Career,by the Oppofition of 

^^^ tije Sdt'iVaUr; as Well as of [any other matt» 

^^Kvitl Stibll^nce J and to f^en Strokes upon ir 

^^^K of a Atitrminatc Foice ; find what ic want$of 

^^^K9'"g^» it redoiibles in Effeta by the Ceieritj <^ 

^^^K i|Cs Motion ; and by this means,a(^s moft pow^ 

^^HierfuDy upon the Organs ci .^ahneif • .and 

^Hi^ drives, as it were, Wedges' of Heat into [ba 

Hearts of Plants, and Things inanimater,,aij<l 

fifararei their more Sohd Pairs -.Allwhich aia 

oonfeiflbdiy the Propertisi oi\BpJiejj and cafl 

L i-^J.v o»ly 
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>li\y belong to Material Subftances ; and con- 
Te^uemly enable it to operate upon the See, as 
joeBody does upon another ; and powerfully 
■oo,by due application thereto. 

Afiain, the reflex Heat of the Sun feconds 
be iire3 Vrtjfitre of his Light with a retorted 
^mpitlfe upon the Sea ; by railing Vupoiin and 
Exhalations into the Air, chat gravitate upon 
:he Surface of all Liquid Bodies ; to chat De- 
cree, as to raife the Quickfilver in the Barome- 
i«f, by the preponderation of the Atmoffbere, 
From 17 Jftches (the ordinary Weight of the 
-ommon Air) up to ;i, (which is thsAdditi- 
tnal PrelTure caus'd by the Energy of the Sun's 
Heat) as is found by Experience ; the Over- 
plus of thofe Four Incha of Quickfilver being 
Equiponderous ro Fonr Foot of Water ; and. 
equivalent to the PrelTure which it impofes 
upon the Surface of the Sea ; in proportion ro 
the Power it aftuallv exerts ,- which amounts 
to the Preffbre of Four Foot of Water, fpread 
over the whole Surface of the Ocean. 

Befides , thofe Vapours and Exhalations, 
when they are rais'd, grow more Pondiroat by 
thet't reseii againfl ihe Impulfe of their Mo- 
vci" ; as 1 Pound of Lead, while 'ris only kepC 
fteady in the Air to the fame Height, weighs 
lio. rtiore, dian a Pound \ but if it be lifted 
Higher, tncreafeth its PrelTure proportionably 
to the increafe of its Motion ; as, on the 
contrary, if it be let fall again, its preffuro 
tjecnra/tf/i' as much, tilt at laft it weighsno more 
thaft a Feather : Moreover, lince the Sure 
fpond^ not one half of his Diurnal Revoltiti-' 
On, iarailingthe faid Vapours and Exhala- 
itelSi US wc find by experience, in the Oewp 
wiuch 
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which fall again betimtt in the Afcem 
Energy of his Operation feems coi 
improv'd, that can raife fo vaft a \ 
High, in fo (hort a Time. 

Secondly, That the Sun\ Influence 
fall (hort of producing its proper Efl 
the Sea, for want of due Application 
H«( and Light fpread themfelves ove 
mifpherejas uttiverfaliy as the Lines o 
fure do. 2. And alfo afFeft the Surfs 
Ocean more intently between the 7i 
deprefs ic by their Impulfe more efl 
and as remifly towards the Po/f/, tog 
liberty to rebound more freely there i 
the Force and Efficacy of his Infli 
creafeth equally with hers, till Noon ; 
quite taken off again, before Night 
different Seafons of the Tear, what 
fpeftively gains at one Seafon it 
tmother. 

But, on the contrary, the differe 
of their Diurnal Revolutions dmde 
ken the Efficacy of their Force, for i 
tiue concurrence to produce the fan* 
for, Zi iheiT Conjunilion, his Rays ant 
Lines of PreflTure, following the fit 
ftion, fend down jointly their moft i 
compaA Force, to raile the highejf ', 
the loiKeJi Ebb ; but the next Day, coi 
both up at oTice to the fame Mnidion 
their Force being divided they fall 
their former EfFed, by a 5i*fi part, 
their Third return, more than that; an 
greffively iorSe-um Days rogether,tiII 
of the Firfi ^arttr j the Motion igf 
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1 adhering to the Courfe of the Mcon^ as is 
nd by Obfervarion. 

Jut after her ^^adrature^ till their Ofpofttion^ 
. Strokes of Light and Heat, and Hers of 
iffure, fail upon tht Diametrically^oppofife Un- 
ations; and as divcrfly aiFe<ft 'em, in their 
crent Hemijpheres ; hitting 'em daily more 
*Bfyy and advancing 'em higher and higher, 
means of Depreffion ; till the PUnilunarj 
• reach the height of That, at her Change ; 
' the Manner of their Operations be very 
snent : For, whereas at her Cbange^ they 
Vwith unitei Force, in efFcd, a double Im- 
e with one fingle Stroke, to one and the 

Undulation, letting its Oppojhe pafs difre- 
led : Now, on the contrary, at her FnUy 

give their Strokes (ingle and apart, to 
I of the Diametrically ^;>^7&r Meridians; to 
i htb the Emergent Undulations at once, 
rai(e em to their Ncvilnnary Height ; by 
lacing the fame Effeft as before, tho' by a 
e Aj(^^f Manner of Operation : Ju(l,.as 
n a Pendulum is mov'd by a Clock ; ic■mat-^ 
nor, as to the Effdl^ whether it be tofi'd 
r One way with a dctihle Force, or B^rA ways 
t a Ji^S^^ O^^ 5 ^^^y in both Cafes, its Vibra* 
arc kept up to the fame Height. 

aftly. While the Conftitution of the Sea 
inues in its lafi Dljholition^ for this neu/ 
reflion of the Suns Influence ; and the 
•is kept Aftually in Motion by the Prcf- 
oF the Moons Diurnal Courfe^ to receive it ; 
hing el(e can be required to raife it, at due 
msf to a- Height extraordinary, beiide the 
5 faid Influence, fa apply 'd. 

M 'As, 
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As, whftn we have put a Pound into ons 
End of the Scales, and endeavour to raifeit, 
by carting Ounces into the other ; tho' it flin 
not, till the Addition of the Jixteenth Ounce 
brings both Ends into an E'juilihiuMj and the 
ftvenietfiib overcomes the FriAion of the Axiii 
yet after Thar, every Scruple that is added gives 
an Jncreafe of Velocity to its Motion : So in DUI 
prefent Cafe, be the Super-influential Powa 
of the Sun never fo weak ; yet, ajjiftedhy tha 
aforefaid Advantages, of a Regular UpplKatiim\ 
it fufBceth to advance the Ordinary Height of 
TiHei ( which are already put into Morioni 
and kept on Foot.by the !>/«»■««/ Prc^« of the 
Moon) to an Extraordinary Height ; and fefFCS 
to difcriminate Each from Other, with that 
indefinite Variety of /Mrwje, forward, till thoft 
Luminary's ConjunBion, or Oppofic'ton ; and rf 
Vecreafe, back again, till her ^aJratwes ; fifr 
ceffively, thro' their Menfirugl Revolution). 
- But, left the Height of the Title may feem 
too much Advanc'd at the Change and fuS, 
above that which happens at the ^adratyiru, 
to be rais'd within the Space offi-ven Days, by 
the additional Rays of the Sh» : It is fanbef 
to be condder'd, That the Force which they 
add to rhe Preiliire of the Moon, (by their Con- 
currence at her Changi and Full), for the In- 
creafe of the Tide ^ is not only fii^^rgStJst 
htr ^arter-Jfoods ^ hut diretSIy occurs, in the 
fame meafure, ro fuppyifs it ; i'o chat the S»t'» 
Influence caufeth different Ttdct, at comrtrj 
Seafons, in a doable Proportion to Its real ForCt, 
inafmuch as it does not only withdraw wha 
was Auxiliary before; but renders it afterward* 
Adverfe to the fame Degree, by a cmrsry Ap-. 
piioation. . . jience 
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Hence it comes to pafs, That the Mtnftrual 
Increafe of the lidcf according to its whole 
Extent, Aoukhi the Hlgheft, which the S«»»'s 
iingle Force cou'd direAly giveit: Forafmuch 
as in the Fir ft fewn Floods, after the/ry? or Ufi 
^^Korter, it only takes off the Impediment of 
che Oj>po/iiicn, which is made to the Rifingof 
thofe farter-floods to their ufual Height,; 
Whereas afterwards, for the othtv ftmn before 
her Change and Full, by the joint Concurrence of 
His Influence with Hers, they be as much ad- 
frfffcV above it ; and To by amng counter to it- 
/elf at Jiff'erivt Seafons, coextends to the vhole 
£i}bA by its contrary Application, as aforefaid. 

Befides, the fuperadded Afliftance of Inclining 
Ceafts and Shores, (which affeift not the Neaf- 
Tides 2t alJjthat can iiardlv reach 'em); helps to 
raife Thefe more Advance Floods to that extra- 
ordinary Height J as wil] more fully appear 
-bereafter. 
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the Sun's and Moon's Annua! Courfrs thro' 
w Zodiac, jointly dit>erftfy the Depending Tides, 
md raife the Equinodial Tides bigherthan the 



IN the Two precedent SeSions has been 
Ihewn, Firfl, The Application and Effi- 
cacy of the Moons Diurnal Preffurt, to raife and 
continue the C()mmon Tide to its conftanc 
Height. Secondly, How efFcfftual the Acceflbry 
I^ight and Heat of the Sun has prov'd, lor Di- 
jrejfifying thofe Tides, by way of Increafe and 
^K M z Peereaft 
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^Decre^Je refpeftt vely, ro ttieir Mtnnhly Afpeds. 
'No\i^, concerning their AmHisl Courfes3 thib' 
•the Obliquity of the Z0dsafk j It is farther oh* 
'fenrM, that atl along their Progrefs^ frpm'Ae 
jiropkks to the E^uat^Ty (where they (end dom 
their moft direS and c^mfMS Influences ^ and 
take their i^^^P Compafs aboot Our Tcht- 
'queoDS Globe) ; they jointly rai(e the Intene^ 
^ning Tidesy by fuccefliYe Degrees^ dB dbcjf 
reach their E^um^ial Pitchy which fofttMnn 
ivfl thc^ reft ; aecofding to die Th^orj^ dl^he 
Ttjky laid do^n already on fetreral Ocduiefr 
icc^/ in former 5e&'«iy. ■ ' 3' i* ■ 

Biit^ to fupply Ncwy what wa^-omttteii^rtMii; 
It is farther to be conlider^d, thftt the I1lfa^ 
tary Moiiom being EBipkal^ and coiifiqiieriA 
their Influences mart 2nd Ufi Intenfe^ iKdMS- 
ing to their feveral Difimees from \3i ; cJWft 
tht E^uinoQ id Tides may be M(^f3»riri[j by the 
Moon's Perigeum, and the Earth*s Periilelmi 
.and. their 4p9£f^^^ and Afbelicns^ may Anoma* 
loufly iiminifi} them as much, whether (hey bb 
ConjunBi'velf taken, or Aprty as it (hall happen, 
to an Indefinite Variety. 

Again, Forafmiich as Strokes of the fameJ*- 
reSion make deeper Impreffions^ than thofe 
that are difperate ; and the Moon fticks not fo 
clofe to the EcUpticky as the Sun does : Upon 
every Approach, or Decimation, (he makes her 
'Strokes more or lefs EffeSuul, upon the Sea's 
Surface : Befides, as by their Acceft to the5ei, 
and Recefs from it, their Courfe, with refpcA 
thereto, is either Accelerated, or Retarded ; the 
Motion of the Ttde muft, in fome meafurc, be 
fo too ; with feveral other AntmMlom Di£fereii- 
ce^, both oiExcefs and DefeS • whichjRre rather 

• ao 
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an Objeil for piercing Wits to dircover,3rid for 
actice Sftculat'ion to manage; ihan a fit Subject 
for dull ExftrJencf, and fliort-figlned ObferTjatlm 
to be employ'd about ; 16 chac tliey may here 
be well omitted , whore nothing more clisn 
Brevity and Clarity is int-ended. 

Bat, what falls within the Cognizance of 
them Beth, is, that the iiiterv*;iiiiig .•^.'/je>-, fby, 
whofe Means the PrelVureof the /Vlm/a is fup- 
pos'd to afFeA the Se.i, ) is of a y'ti-Hn^ and ««'»- 
yrejjvvt. Temper ; and withat,_the Body of lfj~ 
ter wHchJs affeded, of zpa'kfMs and U/^iild 
ConftitLtion ; Hence, the c^jfifequcnt Morion 
of the Sm, cinnot be ruppOi.'J to keep exaSl 
Touch with the Impulfe of (he Moon ; bur the 
Ttde which is rais'd, muft fall -iliof, both; in 
Htigbt and S^etd, of the delignM EffcA : A,t4 
Upon eycfV Allteriitiov, either p^Speed orC»9- 
Oility, ic muft rathfir ohHijyq: l]2r, AU.3Jt}A.ijt,i^ 
on,than Mer RealCovvk : As^ long andtlS^i^y 
Pendulum, little regards the [/lefwaf Draught of 
the Clack ; but rather (licks to ,a more regutac 
Stifingi in due proportion to its Lc»gth jinq 
Wtighs, to keep the hJ.x to an exact Time^. .\ 

Moreover, When choMorion of uny LJquii 
and heavy Body, is ^rflr/tt/?/^/ Increafcti, by the 
Affiftance of Reciprocal Lihrntion ; it will, go an 

Increafmg, tho'not at the fame Rate, after the 
Fores of the Mover begins ro abate, till it come 
up to an Ecfuilihrium with the Remainder : 
HentiC) the higheji Tj-^fx regularly happen,.iu'j 
or tbrte Dayi after the Ci.iw^e and Fail , when 
the Farce of the Moofi'% PrefTure begins to dcc.iy^ 
if they meet not with fome Anomalous Impedi- 
pent, to flop their Career. 

M I The 
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theConelupott is, that the bi^htfi TiJ*t 
ble muft happen of Courfe, when the Sub il 
at his E<jumox, and the Moon upon the E<:Upkk 
and withal in her Taigeum ; (ir«oT four Dijt 
after the Change, or F»U ; and muft fwell High- 
eft, eicher upon the Equator ac their joint Con- 
currence from the Ailantick and Etblofck 0- 
ceans ; Or, as I conceive, about 4? Degrm of 
JVot-z/j and South Latitude, where their CoHaitrd 
Tumours moft abound : And this Reuptukr] 
J7i[}a»ce wiil ferve well enough, to remind Us 
of the Caufes already afiign'd , for the Inmtfi 
and Decreafeoi the Ti^^s ; from the firftD)- 
frejfimi made upon the Sea, to their full Ad- 
vance to their E<^uim^ial Height. 

But to proceed farther, to weigh thejuft 
'[^d'uavtagesoi the Power, which theSmiaiid 
Moon have to A61 ; and the due Difpofitiwi rf 
the Air, which is the MtAium that both COn- 
veyeth and enforceth their Influence upon thl 
S(a\ as alfotheCapacity of the 's\xh\t6t,fVata, 

?' o receive the Effed ; with a Liberty to make 
iich Adtiidom snd Subfiracl'iom, as the Riikiof 
^rt direct, and the Laws of Motion allow : It 
plainly appears, upon the Principles already 
iaidi and the Method which I have follow'd; 
that the Motion of the TiAe hath ever adhere^ 
and muft ftill ftick clofe to the Courji of tl* 
'•Moett, (in concourfe with Thar of the Suit) fotj 
'paj-i. Months, and Tetirs ; One A^e after Al 

' thcp,' without any Obfervable Deviation. 
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CHAP. II. 

the Tides of the Ocean, as hehig 
botmded by Coafts, and Shores. 



4J 



^Tj^l^O puniaually, as I have already 
^^ s'^S ''^•"onft raced, wou'd che Motions 
I^L. ,^ ^^ ^^^ 1\^Q obferve the Courfe of 
«3f'Jfc'^^ the Sun and Moon; and all their 
Diverficies might as exadly cor- 
refpond to each other, according to the Scheme 
I have drawn,if theExfewf of the Ocean's Super- 
ficies were 6i3wnife/i; and fpread Unl-verfally over 
the Face of che whole Earth ; to receive their 
Impredions in full Meafure, and comply with 
rheir Influences without any Reftraint: But, 
on the contrary, the Ocean being aiftuallycow- 
jmd on all (ides, by unequal Shores and fljoa!/ 
Bottoms, to intercept its Motion, before it be- 
gin; and likewife to interrupt its Courfe, "be- 
fore it thould end; dlforilning its JJndulationi^ 
with irregular To's and pro's all tlie Way; T 
am to proportion my Meafiires accordingly: 
fo as to make it plain, Thar, when all Cir- 
cumftances are duly confider'd, the whole Di- 
verfity of the Tides, fo caufed throughout the 
Worldj is fairly accountable, and witbouc 
much Difficulty deduciblefrora the fame Prin- 
ciples. 



M , 



Sect. 
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, Higb-Wattr ^atfi^at c&i Thterfedlon ^the Eqi 
cor, tfni rie Firft Meridian ; mr himg the PUtt 

»>£ Qoafts; Sc. , ^,.; .V.V;-,\vA' 

NOW, to piirfue the flria Dependancc 
,of the Tide, efpecially upon the Moon, 
^yjdijr the aforefaid Cefijimment of the Sea; 
and.fpeak more particularly upon that Subjeft, 
3§-t9 Matter of VaO:: I muft fix the Cenitroi 
nw ',pb^ervatio^,aI]d:Di^co^f^evJCjq,ths^ Jff/^ 
of the Ocean, ^whcfe the F^^i^fi^Uri^mj^, 
the E^Hotor^ at Ri^'hc Angles"' .a^^9§j^yin||i|. 
iing from the yanoiis 7rr^i^rj^'^^ -pf Sheiw 
and Shores; or, That Great;^(TiaEj"««,whidl 
divideis the Atlantick'inA EtbjoptckOcea» jqiBtiy, 
at the moft equal Diftance frorn'tHofe Thnfe 
Parts,' of the World, which confinpitj from 
jinterkay on the fFtJ}; %nd froiri: ^tfro^, an^ 
Jfrick, towards the Ea/: iTthp^C^fan lyiflg, 
open there, towards the JVewajtai 5*/6 froojt 
the E^imter, as far as the Jr(^cA ^d ^nttniel 
SoUr Circles : ) To ftaic arigjip ajje piijjc, and 
Reflux of all the Tides, thatj'pithjer depend 
upon it, orhavQ any Analogy roi^^ in other 
Places. .-l; ^ - 

Having therefore firmly eftablifl^'d," in iny 
precedent Difcourfe, that the PreiTiireof the 
Moon caufeth the conftant Motion of the 
Tide ; Again, that her Preffure ftill increaftA^ 
till fhe reach the Meridian of any determinate 
Place i and farther, that it is moft intenfc up- 



W F/w-v and Reflux or Tidt, 4.5 

on tlw Equator ; and after all, I have (hewn at 
prefent, that the Ocmb, upon the laid Polvt, is 
l>eft iiifpoid to receive the Impreffion .■ Hence 
I may fafely conclude (fince as often as the 
Caufe is actually put, and SubjeU well difpos'd, 
the Effcti muft neceflarily fotlow ■) That it is 
Low-lVater upon the laid Point oi Interfciftion, 
as often as the Moon arrives to that Mtridiun ; 
Mwhich is the Pofition to be prov'd; 

Now, [o reverfe my Difcourfe, and argue 
from the Ejfeci to the Caufe; it is couftantly 
found by Obfervation, that it is Wgh-Waur 
towards the Pole, {v. g. in our Norihsrn Lati- 
tude of Engian J, )\:ipon the faid Merhlian, when 
the Moon is alfo lipon the fime Line , at the 
Ef^uaser; and by confeqnence,the Ocean muft 
be moft deprefs'd there, to raifc the Tide here 
by Refult, from that Dcpreffion, as its proper 
Caufe ^ fince the Surface of the Sea cannot be 
raiM in one Place , without an e^ual DtfreJ/ion 
in another ; So that, whether we argue from 
the Caufe to the EfFeft, or the Converfe ; the 
like is concluded as before, in the way of 
JUapmi And our farther Recourfe muft be to 
I^aiiigators, and xh&w Pilots for Inftances, to 
ihew the fame by plain Experifvce, and Matter 
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Toeflabhfh this great and important Truth, 

by recourfe to the Mariner's Objervanm fot 
Matter of Fa£t; ths Sir eighty wherein the Ex- 
periment is CO be made, lying between Guiana 
in AffUrica, and Guinea in Africk ; the Ertglijh 
fiUttf bclonging-to thofe Places, ought to be 
ILiJk con- 
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confuked ; ac what Hours, the Water flows on 
both Sides of it ; to gather thence iow, and 
vbtn the middle Channel, more, or left 
abounds witii Water : And to begin with the 
Wefi-Indian VHct's Account, which is the Qiokt 
er, and of quicker Difpatch : He informs nj) 
that 

* Before the J. Caj-ina, which lieth Five De- 
'grecstothe Northward oi the Equator, and 
' * aboutTwenty Degrees to the IVefiward of the 
* InterfeSiion aforefaid, an Eaji and JVe^^ MooH 
'makes High-Water there,onChange and Full* 
Moon Days ; which is the only Inftance thai 
he produceth of the Flood , within Kight D*- 
grtes of the E-juitwBial Lim , on that Side; on 
that can be concern'd in our prefent Enquiry. 

But, to come up clofe to the Lint^ ani 
about Five Degrees nearer the faid l-nterfeEiiim\ 
ihe Flood, as all Navigators obferve, fills tbi 
Mouth of the R. Amaz,ants at VI 5 ; or a Qnat- 
ter later than the J. Cajana; the Entrance (A 
the former River being much larger y and full 
of Iflands with Inlets, to take up more Tima 
before they be full : And it cannot be doubted, 
that the fame Atlantkk Flood, alike aflFefts the 
firajilian Shore , all along from thence to Caft 
Roqucji'm utmoft Eajiern Point,J with Bear 30 
£<j/ and fVefi Mam • that is, at VI, or there- 
abouts. 

And pafling over the Streight, to the oppo- 
fite Shore ; our Guinean Pilot prefently informs 
us ; Firft, * That at River Scrkrs , upon the 
' Edge of that Coaft, the Water Hows with ai 
' Eajt andbj South Moon ; that is, at VI | : And 
* ffollowing the Shore to t^zEaftwardj)AtiE<^ 
J iW«M makes High- Wat$f » Swivtj at VI: 
ii^j Aod 
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* And 1 Httle farther, at Gojnvan, a N. E. and 
' ky Ea(i, and an.E. N^ Enji Moon, makes the 

* Water flow at III |, and at IV j : And paffing 

* along the fame Coaft toCaran, in Ea^ Moon 

* Hoods there, at VI ; as alfo an £*/ and bj 

* South one, at VI f : At Btning, an Eafierly 
' Afww fills all full, at VI : And at R, %, an 

* Ea^ Modh, and an Ea^ and by Soatk does the 

* like ac VI, and VI | : Ac Bate, and Camaroony 
f an Eafi, at VI : At Mtnambas Hole, an EsH, 

* and an Eafi and (ty South Maov,3t VI,and VI \ z 

* At it Danger, an Eafierly, about VI : And 

* la&ly, that at R. Gabon, upon the Equinotftial 
'jAne, an Eafi and by W. makes the Ftood, at 
' V 4 ; which includes all the reft,Cone exceptr 
ed) both for Thne and Place, as will be (hcws 

J 'ho i-egfter. 

^^efie^ons ufcn the frecedent Account of the Tidet^ 
ntar ihp. Equator, in the Channel between Gui- 
ana and Guinea. 

HAving already confulted both Rtufon, and 
Experience, about the Time of High- 
Water, as far as both can affure Matter of 
Faft , upon the Coafts of Guiana and Guinea^ 
near the Paflage of the Atknihk and Etbiopick 
Ocean's Intercourfe between them ; I am now 
to make fome Reficciims upon the pafs'd Ac- 
coum, for the farther Elucidation , and Efta- 
Wifllinepc of fo important a Point ; which 
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fuftains -tlie whole Frame of my following 
Difcourfe upon that Subjeft. 

Firfit Ic is obfer»abIe, that Six of thofe 
Thiriten Places , which the Pilot for Guinea r^ 
marks, have High-Water abfoiutely at VI, 
without any Variation : to wit, Cajans, Sv/ki, 
Beningf Bate, Camaroov, and Danger ; which, 
bang To well agreed, and near an equal Num- 
ber with all the reft, which are dividei; 
ought to render that Hour regular , and to b« 
obferv'd : Befides, Foarof the Dirtentersmake 
but Ualf-TtAei at different Times ; as Siritn, 
Caran, Rty, and Monamba • which fweil at VJ, 
and withal at ; after ; which plainly procwdi, 
cither from the Untvennefs of their Shores, « 
the ^oaly Bottoms which retard em : And as £c^ 
Two, of thofe Three Diffeniing Rivers ; to vm, 
Gabon, and the Amaz.ones, which are more po- 
iitive in their Midafce, and remain unacconnt- 
ed for ; the Former^ makes ac V | ; and tbe 
Latter, at VI 5. 

whence it is to be noted, that at ill the 
abovefaid Thirteen Places, ( Gejavan excepted^ 
the Sea is full, either exaS^)- at VI, Ctheir com- 
mon ^fan^ar^/;) or within I before VI, orjaf- 
ter it. 

A Difference fo inconfiderable, and the IB^ 
equality of the Shores, wliich occafions It, p) 
moderate ; as to divert the depending 'Jides 
neither Way, from the Rifmt^ (and Settiitg) 
Moon, above Forty Minatcsy for all that Traft 
of Sea, between R. Gabon2n<\ f. Cajaba, from 
Eaj? to ^ejf, above Twelve Huntlrtd Ltaguin 
yet a: Goj.i-uan, ic floods at III ^ aiid IV j ; 
-which is fo prepoftcrotiily early, ^ntl- withul \p 
Jift^tt. 
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"iJifagreeahle to its Fellows, that it merits an 
Occafional Ccnfidcration extraordinary ; and 
fuch as is by no means applicable to any of 
the reft. Now 

It is obfervable, that, to heighten this Irre- 
gularity, and wirhal to remove the Difficulty j 
che R. Sivincy which lies next before it, flows 
prccifely at VI ; and Caran, which follows 
next after it, at VI | ; their Shores being 
pretty equal, dlrcia, and free from Shoals; 
to let the Coafting Current, when it brings 
their Tides along with it, pafs fmoothly by 
*em, without any Impediment ; whereas, on 
the contrary, the Mouth of the R. Gojavan^ 
which gapes wide open to receive the Flood, 
has C. Palmas, which ihoots it felf fanbefi into 
che Sea beyond all other, clofc behind it; and 
gives the Coafting Current the moft perem- 
ptory Check ; and the firft Eafierly Turn, along 
the Coaft of Gitlma , after it has left Brafile ; 
and backs the Flooding Stream into the River, 
-with greateft Force and Precipitation ; fo as to 
(well its Tumour, upon the firft Appulfe to 
the Shore, by Refuh, fo much fioner and higb- 
tr ; as not to be fupporred any longer to the 
lame Pitch, after the Energy of that firft Pulfi 
is over. 

And the Flood, (as we are inform'd from the 
Obfervation of an Ingenious Friend,) makes as 
prepofterous Hafte at J. Cajana, where it 
fweils at IV ; the Current driving ir ftrongly, 
and o-uerUHily upon the Shore ; yer , accord- 
ing to our WeH-btdian Filot'i Account, it is 
not full, aloof off the Coafi, till VI ; where k 
continues Riling all the while, till it be at 
leal) Quarter-Ebb cloftei LatiJ^ where it fwell'd 
Lii-'-. higheft 
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higheft before : And the like happens atotlrf 
Places, on the like Occafion ; as will be madi 
appear hereafter, by many Examples ■■ foefe, 
iftually does thac moff Irregular Tide withil 
the Compafs of our Obfervation , contribnti 
( when the Anomaly of CMrrenii and Sherttt 
adjufted) to ourprefenr Satisfa<ition, Henc^ 
It is farther obfervable, that the Flood par- 
fues her Diurnal Courfe fo clofe, as to affaS 
no Two Places, of an Eaft and fi^efl Pofirion 
ft oncg ; but one after another flicceffiwly, 
from R. Gahtm to J. Cajana • Flooding thai 
Aleridiam all along refpedively , at her R^ 
fand Setting) Inftants. 

, Now, in regard the Ebb, keeps at the fane 
Six Hours diftance from the Flood , chatth* 
Southing Moon does from her Rifitig and S*>- 
ting ; it muft be Ebb at her Southing , wheif 
it was Flood ar her Rifing before; thro'll 
that Trad of Sea, with the fame Ortierirf 
Succeffion ; as well in the Pajfage aforefaid, bj 
the Intercourfe of the Atlantick, and Etkit^^ 
Oceans • and with the fame Moon , that tut 
been already remark'd Lpon the Guiama^ 
Gttinean Shores ; from R. Gabon to J^. Ctimh. 
for Four Houri Difference of Time, and TWdt 
UunJred avH Eighty Leagues Diftance of PlaCflt 
asaforelaid. 

>- After all, flnce the joint ObfervatioD of OUT 
Twj) PJletj , co-extends to Sixty Degreu up04 
the Equator, and Four Hours upon the HfXOi 
fcope ; and affecls borh the Lend and St* iat 
termix'd, of all forts of Politions; the Motioft 
of the Tide bejnjf adjufted ihoughouc to tti* 
Diurnal Conduct of the Moon ; the (ame Ob»' 
fcpvationtnay, by Parity of Situation, beapr 



•^ Rax and Reflux or Tide. 5 1 

ply'd to all ether Seas and Shores around Ouv 
Globe; whether they, lie fhat up by Land, as 
the Ethiofick and Indian Oceans are by the Gui- 
tean and Arabian Shores, towards the North ; 
ar as the AiUntick is by the Brafilian and Guia- 
nan Coafts, towards the Smth -. Or elfe He open 
into both Latitudes, as the Pacifck Ses, and the 
Strtight aforefaid, do towards North and Smth: 
Yet the Conclufion ftill holds, that there muft 
mtvtayt he Lowivater upon the Line , wbcrefoe-ver 
the Moon u vertical ; in Cafe there be Sea- room, 
either towards the NcrtA, or Soutb^ or Both, to 
tAke a Tidal Impreflion. 

Now, in regard the Tide by this Account, 
and thus Summ'd up, ftill Fk-wt^ on the faid 
Incerfedion, at the Moon'i R'ifing ; it muft con- 
fcquently do the like, upon the fame Point, at 
her Setting alfo ; as being direiftly Opeos'd each 
to other, both in Time and Place : So it muft 
alfo be at its Loweji Ehb, when (he is advanc'd 
to the faid Meridian, as being the Mean between 
cbofe Two Extreami ^ as alfo on the OpJ'ofitt to 
il, in the other Hemifphere, for the fame Reafon ; 
and upon all other Meridians, and Titrailels be- 
tween the Tropickr, upon her Approach to 
*em ; Her Preffure conflantly attending her 
Prefence, in all Places, without exception : 
And, forafmuch as every Depreftonhstwesa the 
Tnpicks, muft raife a correfpondent Refult col- 
laterally, towards the Polar Circlei, upon the 
fame Meridian ; k niuft refpeiftively make 
IB^^vater at once, in both North and South' 
Latitmdei, when ftie reacheth then- Meridians, 
if there be Sea-room for that purpofe. Let us 
Firfi, By Experience, that ihm « aflu- 
ally 
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ally fuch a Reciprocation of Tidal Tumous 
in the Sea ; and fiiew. Secondly, By Reafonj 
the Mannor Ho-w ic is really Effefted. 



Sect. III. 

How she 7'ide a prr'd up by PrefTure, and tWi- W 
Ttued hy Libration ; and whither it exmdt 'a !* 
felfj before it makes its Returns. Ilii 

'. 

HAviiig found by Experience, that ifii 
Lew-water 211 the Eg'wdfor, when cheMoon 
is aiflually Southing upon the (ame Mtridua'm 
Our NortbeTM Latitude of EnglanJ^ as being 
fieofd There by her PreflTure, upon the Poinrm 
their Interfedrion ; and that, as the Tide il 
rais'd Here at her Southing, by Refult j fo it muft 
needs be let fall again at her Setting, when hff 
Prefence is withdrawn which fupportsit; and 
fc be fet on, and taken off again imercbanitMf, 
at every Six Hours End, by Libration : Atld &- 
nally,that the fame Six hourly Reciprccation^xaa^ 
(tliro'the Analogy of 7ii«V Seas and Floods 
with Ours)hz puna^ually obferv'd all the World 
over: Hence it occurs lo defign its Periodidt 
I Tlacf, as well as Term^ o^Time, both Here and' 
,^ Elfewhere ; and :o fhew how its Librationsare 
' perform'd, and howfanhty are extended, bodi 
in^Onr North Atlcntick, and in the other Thrd 
Divifions of the Ocean. 
■ ■ Now, to confult Reafon, as well as Expciii 
I ence ; the One End of the Tidal Balance moft 
[ Rife and Fall, immediately upon the JSawa/efj 
where the Preffbre of the Moon firft iecs ioi 
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LibratioTt on Foot, both in OurS, and all the 
Seaf aforefaid : And the Other End is ro be Ex- 
tended as far as the Botioni of theOcean(whiGU 
re'verbtrates the Motion of its Refults) dtrei^s 
it, sccovAln^ to t\iz Rttles of R<.fieiiion : So ^hac 
the deeper [lie Bottom lies , the Tidal Tumour 
muft Rcfalt at a greater Diftance from the 
Place deprefs'd. Hence, its Depth being Un- 
fathomable^ farther Recoiirfe is ro be had for 
the faid Diftance, to O^firvation j which finds 
the Flood to fwell blgbesi between 45^ and ,yo 
Degrees of both Nmh and S<iutb Latitudes : So 
thac 24 or 2f Dignes (near the TropUks) being 
jthe Mean between thore Two Extreams^ to 
wit, the Equator and the faid Parallel of 4?. or 
^o Degrees of Latitude ; it muft be the Axi^ 
whereon the faid Tid-il Balance turns, to make 
its Revolutions accordingly. 

To begin (for beft Acquaintance fake) witt 
ihe Search of the Atlcntick Ocean ; the Tide is 
found to run higheft, on the European fide, on 
*hc Coafts of F'unce and Gre^t Britain, between 
4f and <{<; Degri:cs of North Latitude; and on 
^he jintcritan Shore, it grows higher from Terra 
f'lorida, along the Virginean SMjand decays not 
; till it reach^th Davis Strdghts ; but is conti- 
' nued even beyond 'em, hv the favour of the 

■ hcliningCojfis: And altho' the Flooi, which 
^ IS th$ Counterpart of its Libration in that Oceasty 

■ ne^r the Equatur, eKceeds notj'/x or/tven foot 
;; in Height j yet the vaft Extent of ics Cumpafs, 

■ .makes it ti^Hi-jaknt in Breadth ; and able to 
fetch up the greateft Floods : For Example, 

■J Thofe at St.Afj/o/, and Brijiol: Whereas at 
' ^.yhde, and the Oppolite Pf'eji- Indian If^ands, 
"lich lie under the Tro^ick, at 25 Degrees of 
toitude , which is their Cowwtw Axe ; 'the 
N fame 
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fsme Tides, in paffing it To and Fro, fcarte 
make any A^ftamyict ac all ; or even 3 [enjAlt 
VaTttttiM o{ High and Low-wacer in ths 
Ocean. ' 

- And to pafi on to the Ethlofick fiAe of the 
"L'we', we prefently meet with a fitrce and tnt- 
lent Flood , In die Chops of the Streight, be- 
tween the Coafts of Guinea in Jfi-ick, and it- 
pe in America ; which, bein^co»frji?r</ on both 
Sides, by their Inclining Shores, even forceth 
Ships from their Anchors : An J at thtOlic 
'£w// of that Flood's Librathn, the Tidcruns 
as high from Rio 4e U Plato, and Terra del Fat^; 
■that is, from 40 to near 60 Degrees of Ladiuds? 
as it does refpeiftively on the Coaft of Eiitift: 
•Whereas at St. Ht/iw'fe //if, which interven«» 
Hhe Axe of its Lihration , and lies at the ftmc 
Latitude with C, ^irJe, on the Oppofite fideof 
'the Line, it feldom exceeds a Foot j as is found 
%y Obfervation. 

'■ And, to turn over to the Backfide of Pfw^we 
^re often to!d of the high Floods which Ni' 
-higators meet with in the Pacifick Sea, thatfet 

Into the Wefi-End of the Ma^dlaniek Stwlht, 
about ^o Dfgrets South Latitude : And agjin 
"Xlve hear of the like in the Gutpb of FuMMtj 
'which lies within three Degrees of the EfA- 
'ticiiiji Line ; without the leaft mention ofsnj 
•Tide near the Trcpick, that is Remarkable. 

Finally, As to the laid Librasion in the EfJ^ 
'In.'litw Ocean ( which lies fliut up towards ri« 
*fi[oTth), the Wwxof the Tide, upon the Moon^ 
'.Approach towards the Meridian, is conftantif 
driven Sea-ii-ard by her Preffure ; as plainly 
appears, by the overhcijiy Return of its Rtp» 
;back again from the SowA, upon her Declina- 

.:-■'■'_ ■ '^''' ' „"on 
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tion into the HI/ ; not only to fiipply the Fj- 
euityt left by lier.^bfence ; but withal to fetcK 
up Two of the 'greituHi 7?(/tf/tliar are known 
ifx thofa Pares., and Both in- tbe Torrid Zo»e„i 
'the .One nerir the Aloirib ef huluiy and th4;.0- 
'.tJier of Gangis 4 to the Wonder and Jjiomjii- 
anwf of the Inhabitants thereabouts: So mani- 
Teft it is, that L<n»-iviter ftill attends her Vrt- 
/oiceand Prej[ure,bctiiicin iheTroficks ; and High- 
watcr Souths \i conftantly with Her, h)and'£a\; 
and that B^dn fukeedi the Other in bothEla- 
^Sjiby an aliemate Reciprocation. 
^-".„Snch are the Revoluiiops of rhe'Tides'iii 
- jUiofQ, .Few)- Chief Divifions of the Ocean, ana 
jft) irianifeftly they are perform'd by Libraiion; 
^Wkh repeated Tu'i and Fi-6^^fr'om the Middle 
k)i the Torrid Ztne, down as, far into the Tum- 

f"\rate Ones, atid back again ; as plainly appears 
y the Inftances already producd for that pur- 
pqfe ; Yet, fori^frauch as chofe Tidal Tumours, 
'jieither han,^ femlilous in the Air; nor librate 
j[ff and Down fhsrein upon an Axs, which pro- 
.perly futlains 'em ; but Raife and let F^U eacli 
'orlier, Recipcocaliyi by thsTrotrupei} and Suh- 
J^flioK of the fame Portion of Water ; which 
follows the f7uof/, dole to fupplv and fufiain 
ir, rill the E^h withdraws vt again ; and Both 
ways by Flu\, and Reflux, altcrnacely : Hence 
it occurs to fliew. How fucli Mountainous Bil- 
lows are tranllated Bjckvjard 'ai>d Forward, 
';f^^^S«/c and Sftfd, tp fo vaft a Dift-^nce. 
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Sect. IV. 

The Collateral Refult of the Tide's UndulatioK 
Jrem hetwten the Tropicks towarJi the PoIeSj 

'. in (ix Hours ; anri ihdr Revolution hack agin 
in other fix ; « ^awn conformahle to Rtafu, 

, avitejlijlcd I}} ExpcfUnce. 

[ *^T~' O derive the T/'/t'j Undulations ( rais'd by 
I '1 the Dint of the Moon's Preffure upon 
^ the Sea, between the Tropicks), with a reguhr 
I fCourfe of Refult from the E^ualor, into Njffi 
J sind 5o«/i& Latitude; It is to be confider'd, that 
I ;thofeTidal Billows lie naturally extcndedEii? 
|*and;Ff/?, from One fide of the Ocean to the 
I "Orher ; as being To AireSed by her Diunwl 
\ *Courfe, which draws 'em Parallel to the £• 
[ '^uator. 

I • But withal, her PrelTure being moft Inimfi, 
I sphere it falls Perpendicularly upon the Surfecc 
I "of the Sea ; and (he ftill holding on her 
■ Coiirfe between the Tropicks, or thereabouu ; 
I the faid Undulations muft as conftantly be dri- 
I Sren franfferjly^hom the intervening ImpreffioB 
I towards the Fdar Circhs, by way of RefiA-^ 
I Vhichj after the faid PrelTure is withdrawn, 
I "muft be devolv'd hack again towards the E^w* 
I 'ipr, by the Poife of their own Weight, accord- 
I ^g to the fame Degrees whereby they were 

mounted ; the Moon, at their feeond Recanii 
' ftill giving 'em a Counter-jog, to perpetiare 
I their Reciprocation. 

^ Now, in regard the Courfe of the Tide, if 

; 'Navigators obferve, runs very High into the 

I JJor:/}, as far as Davis Streigbt i as alfo to the 

MagtUf- 
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Mt^fllanick Gulp'}, which lies as far .SoatA; yet 
keeps Touch lioib -ways, with the Moon's Im- 
pulfe, which drives ic Thither ; ir muft needs 
perform its To's und Pro's, between the E^wa- 
tar and the Amck and Amanlck C(Vi:/f/,backward 
and forward, in Six //ou/x apiece refpcftlvely; 
and Move each way 70 Degrees of Latitude, in 
Six HuMrs Space, ar the rate of 2;o Leagues per 
HoHT ; which 10 do near the Shorcj or in Sbal- 
low Water, were Impoffible. 

Yet, if we allow the Expan/ton of the Ocean 
to be of equal Breadth from E.iH to WeSl, with 
its Length from the North to the South ( as the 
t^orth Part of the Athntick, for Example, is 
equally Broad from the Coaft o^ Jfrkk, to the 
Bottom of the Bay of Mexico \ as 'tis Lonz from 
the Tropkk of Cancer to the Artick Circle ; ) The 
laid Motion of the Tide, down the Mid/l of 
its Channel, will prove /wwofi and m/; enough : 
For, if iis Area were divided into .Sowars Inches, 
no One of 'em needed, in all thar Six Hourt 
Space to depart from ic?Fellow,eirher backward 
or forward, more than t-ujlce its Breadth, to per- 
form its refpciftive Part of the Revolution ; fo 
as either to make their Frisian difficult, oc 
their Siiimg by each other, even in the Middlt 
Stream* where their Motion wou'd hs fwifieif, 
at all Perceptible. 

Again, To allow the faid Part of the At- 
Untick, a Profundity of Dtp.-A, proportionatQ 
to its Expanfion in Length, and Breadth ; the 
Water , fo moved, muft acquire a correfpon- 
dent Volubility Up and Dowrt ro its To'j and 
B^o'i j and an equal Liberty to Jl'crtJ, or {)&• 
JitttJf upon any Commocionjwiih moreEafe; 
' "'ording to the Increafe of the Depth, which 
N 5 is 
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is occafibn'd' jointly, by Its greater Diflaniie 
from the S^vrn on each fide, and from the B«- 
Tom of the Ocean ; to Both whjcWj the Water 
itnmoveably Atl^nns; fo as to rpilb the HighS 
FIooci, and let fall the Lovnjt Ebb, where ihs 

pGh-JTincl is BroaJ^fij and Drepeji ■ as IS THJlfa' 

\m. ^ 

■,'Npw, fteirig the Tide is Catife'd by Trefim, 

[ (be' Motion of its Gravirarioti muft reach 3! 

I far, as that parr of the Strenm, which ijfotJe- 
^efs'd', yre^imJeran-s the Dead- Water, whichei- 

i .(her opj'sfifb, or [uTrnun.h it ; That is to fay. to' 
fl^ic BofC".*) of the Se3, how Deep foeveritoe; 

' Kfefore it ivs^oiv«^Lipag:iin to the fame Hetghtj 

|. Whence it dcfccnded i /-gain, foraniiuch Kit 
fi dri/en (ra»/T'i->'/r Both ways, from the P"- 

' ^fuJicuhr ; and deflefts on each fide of the E- 
iujloT, sli.ke tpwards ^onh and Sowfi Lat'itiiit\ 

' h muff fall upon the Bottcm of the Sea, Otli^ut- 
iy ; and be Refiecfied by it, at xhz famt Ai^ 
tTpw.-a.rd5, towards its Superficies : So tha^ 
where the Voint of Re^ercHlfionhsAtcpc^^ thcE- 
iQergency of the Tidal Tumoilr muff be /"r 
tbe/ieffi and yet be perform'*) sUkc, in Six Hfun 
Space i and muft reach its utmofl Strerch,int6 
Dur Karib Lsiintif, gnd as far into the i'eari^ 
by the Force of the/Jwif Impiilfej ahij wtWS 
fajne Time. ' ' ' , " 

"Yet the Mid-Sea Current of Water,- 'hoWV* 
fuble and far extended foerer, needs noi t» 
Move, as to any dccermin'd Part, perhaps iilort 
than Til or Iwd-v! Fur, either Backward or 
t^prwardjfiiice theOccan k f'orttinuui^ througfl- 
'oift its Courfe, nnd the Tiairiour raisM ac the 
'Oie 'End of it fLfficL-rh to fupply the Depreffi- 
on, whereby it ivas rais'd ^tthc Oiher^ andbf 
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its Fall below the Ocean's Level, to remmnt 

7^« a Tumour equal to itfelfi and fo they 
ftir up Each other reciprocally, by a 0«wctj-- 
libration : As the Water in the Owe End of the 
Syphon, upon every Agitation, To and Fro, does 
the like in die Oibcr End, at th.^ fame Time, by 
vfrtue of their Communication through the 
intermediate Tube which joins 'em, let their 
diftance frOm E.^ch other be what it will. 

Befides, the Spherical Curviiy of the Seas Su- 
perficies, aod the Oblicjuicy of its Decitnat'on 
from the Hariz.nnlal Plain of the Etfuatnr, ftill 
meetine: the Courfe of the Alcending Ann 
more direcily, [.\\c Angle of Inrerfttfimh rcndei'd 
raoreO^ia/c : Again, its Afccnding Stream. be- 
ing, as ic were, alUvlate4 by RefleiSion up- 
wards, is Buoy'd up by the Perillaltick Gravi- 
tation of the A*"'""'"^"'^ 13ody of Dead-Water; 
which rtill Inclines it, by degrees, (ajz'.ii'f/f tht 
PerpenJicalafzuW at laft if affeiSs the fuftrtcnding 
Atcb of the Ocean's Surface, at c^ual Angles on 
every (ide ; and raifeth a Protuberance upon 
ic, without the leafi Jrlcrrmn^ttim W any On^ 
Part, more than the Reft : As the Mariner well 
obferves, who finds no Tide in the MiMUnf 
the Ocean, CO obftruifl the Coutfe of his Shipper 
drive It one jot from its true Longitude, or 
Latitude. 

Nor needs the ^dvlgator to complain, that 
the (aid Protuberance is any hiiJrjfce to his 
1 Ship's way, while he furmounts it ; which ri- 
I {dttii not of7e Foot in a hundred Le.t^ufj ; ailj' more 
' ihin.a Traveller can repine at tha Unfvtttnefs of 
' his Journey, from Edinliurgb to L^ndon, in cife 
_ the ObUtcnffs of the Earth's Glube raifeth the 
uion of the Latler,Sii: leall a TachtMU higher 
1^ 4 than 
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than the Former ; Nor ought to difcredit his 
Own Obftr'vaiiott, as taken from a falfe or «ii- 
certiin Level of the Sea, tifion its TiJaiTtr 
moHT, or DetHmefetncy 1 A diffcrtnce toQ foal 
and vice, to be difccrn'd by the Btuntnefsof 
L-^ewi^, or dilcover'd by the Shortncft of his In- 

T So conformable is the Refuh of the Tide's 

f JJv/iuhticms from the Etjuafor towards the paid, 

1 their Revcluiim back again, both ro rhe 

I T.ews of Motion, and Tfjilmony of Experience, 

] IS well in the Pacifick Ocean, as in the AUaniuk : 

I Both which tie Ofen to the utmoft North ani 

South, without any Impediment ; and nolefs 

[ 5n the Indian too, tho' it be quite jfcwr ufto- 

[ wards the North: In All which, as I hive 

fliewn in the Lafi SeBion, the Tides run very 

High in the TorridZone; and in Tbu, that they 

[ mount to an equal or equivalent Height in 

I the Temperate, as being the Couttterpoife to Each 

t. Other. 

Ycr, becaufe the faid Extremes muft admit 

I &F a Me^m between 'em, to be the Axe of ihcit 

^tjihraticti; Hence it is farther obferv'd. That, 

I whereas the Tide, on each fide of the E^aafw, 

Tor the Space of about turcity De^eei on either 

hand, bears up to confiderable^Height ; and 

f ivom furty Degrees to fixiy^ reacheth the fame 

I Height, as being its Counterpoift : Yet, between 

twenty and forty Degrees, which is the Axeo\ 

their Llbratiov, it ^rows fcarce Perceptible ; the 

Tide being upon a confiant Dec^y, from th« 

Sxrtight of Gibraltar, till it re-vivet Sgain at ihd 
J itropick ■ and continues its I»creafe till it reach 
(.■«he E/juator : Bur, from the Latitude of fixij 
%'Peereesf towards the Tolef, as being the full P* 

' • ' rid 
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'iod of its Courfe, on that fide, it Lavguifhetb a- 
way of its own Accord, infenfibly to almoft 
Nothing ; every Lihrmim confifting of fix 
Ffoarjj and their Reclfrocation of as many. 
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Of the Circular Diffufion of tht Tide, fi-om tba 
Center of its Tumour, in Our North Atlan- 
tick Ocean, to if; Eaftern and SNe.&.tm Shorts \ 
A! «!{" tou',irds the Tropick of Cancer, enk 
the Ariick Circle. 

HAving already drawn the Courfe of the 
Tide, from the Moon's Dtfre^un of the 
Sea upon the E'^untor ; and rais'd its Tumour 
near the Middle of Our North Atbntkk Sea, by 
Lihrathn: Now, to enforce its Flood by irs 
Detumeicency , Circularly, towards all the 
Points of the Compafs at once, by way of I7a- 
Julaitcn ; No more is required, than whatcon- 
flantly Inppenf, upon the Fall of a Stone into 
a Pwl of Standing- Water ; which prefently 
fcndeih forth Circular Undulations, after the 
feme Manner: Butj before we proceed to dc- 
fcribe it, 

It is to be Noted, That the CenKr of the (aid 
Tufiiour, cannot be aflfix'd, with a Geometrical 
ExaBnefs, to any Vcint or Degree of Longitude 
or Latitude, till the De^th of the Sea (whereon 
its Angles of Incidence and RefieSton depend) be 
9s precifcly known, as either the Length, ot 
Breadth thereof ; Nor can the Space of Sea af- 

~;Cd by it, be confiny in a miH Senfe, to 
any 
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anf ittrrmi^ne Compafs upon its SuperRcic; 

as being effe^^Ed by •'cs^o.'aa lnltrumenc,ii 

tbe Mona's Pfeffure i>,- EfpectaDy upon fb 

b»lh a Body, as o^ir GUit of Earth and Set, 

conjoin'd ; biu tncft reeds fprc^J ic felf toi 

«aft Ewent, wiihout any other Transfufion, 

I than its own prof>sr M^fgnitude. 

I Befides, Our J<m_h Part of the Ai'amUli, 

I whereon this Tumcur is rais'd, being of bo 

[.Regular RtHilineAr figmrt ; neicher Tritti^Jdf, 

I (which it moll reprefents ), nor a Polygm of 

I jny determinate Sort ; and That Tumour, 

I livluch DUf^hr ai'cer a fpecial manner to refem* 

blelt, confifting of W-.-w, which muft be 

yCMTvHintsnly circumfcribed, and yet be neither 

I CircuUr, nor of any of the Cenici-Stiiitns; k 

f cannot admit of anj Ctuter, in the ftrid^ 

^ ^nfe ; Yet, becaofethe Linet of its Diffufipn, 

muft needs refpeA fontQ Out VUcty more ibai^ 

I the Reft ; Ic will not be amifs, for ISu/hatin^ 

lake, to aflJgn Tome One place, which may 

feetn more proper than any Oilar j and try 

how Ic will hit with Ex^ericm and 0^/<ni*t 

fion. 

To sfllgn the Point, as a C«/ct-, whence 
^at Diffufion of the Tide proceeds ; ic feestt 
moft Congruous, to fix It upon the Great i^ 
riJiart ; (I mean Thar, whereby Geographen di^ 
criminate the Two Hemifphtra of the OlJt^ 
'fJew World, Each from Other), which feeiW 
|0 divide Our Nertb AtUatick^ with moft £• 
quality, into Eafi and IVeJiPzrts : And where 
it is Interfeded, by the Par^ltl of Farty fivi 
■I>igrees of the fame Latitude, as a M^"- ba- 
tween the ArtUk Pole, and the Efuain- : No*( 
XQ EYince gc ODce, she £iiiftence ^(^^J. 
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"ptrn'tw^ whence the Taid Dif^pm it A(^ually 
made J and that its CeMer is affign'd aright, 
from the Setting of the Tide every way Out~ 
■aitd from ir, without any refpeft, or' regard j 
I produce the fol.'owlrg Jnlianc«s\ for Eicamples ; 
And it is a genernlly rtcfiv'd Opinion, and built 
Dp<Jn common Oblei-vacion ; Thar, the TfdefttSy 
fi-om the MUdli of all fi-et »nd open Seat^ AirtBlj 
tav/Mrds tbtir Shores, 

Now, ro point nut, in fome meafure, tha 
ittnttr of its Transfiifion in che'j^tiiBtKt ; It 
ferSjUpon aU the Coafts if Europe,<yat of the fVtJi i 
And CO fhew that it is not afar off, it arrives, 
on the fVe/l- Caajt ef IreUnJ, as being the Fartr 
lattd of all EitrefCj at fcarce thm ffourr after the 
Moons Southing, upon That Mmdian ; as irdoes 
foon after, upon all the moft We^ern Coafis of 
fVawcf, Sfai7!, and Tartugal, which lie near the 
Jkme Meriilan- without any re^ai'd to their 
tliffiretir LmgUuihs : All which lie at near an 
ttjjii^l dtfl.!nce from the Volnt aforefaid, and make 
High-water nt the yiwjeTJ'Wf; allowing only 
Jbme ft-iv Mlnntfs, to adjuft the Computation, 
ifl proportion to the Inequality of their Shores. 
'^' JZ^i*', TheCourfe of the Tide as little r& 
girds' the LmgitHHe of the Places which it af- 
fects, whether they lie Eail or WeB ; Provided 
they lie ac an efjaal diftance from the faid Me- 
rUittn ; and have an Open 5m between 'em : 
Hence the fame Tide makes, at once, High- 
water en the CB,if^ of Nnv EngUnd, in America^ 
find on th^c of PoJcea m France^ and much af- 
ifir the (i»me Manner ; As a FrtHcb Writer re- 
ttOtts it did, on Jul/ i6th, 1670, when there 
^jjpen'd an Extraordinary New Moon- Tide, 
' '*^tjne M'Jiith of the River Pt?attjuil, in New- 
England^ 
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England, at Eltven and a quarter in the A/crn. 
ing ; and at Rochel in France, about Three eti 
an half in the Afternem; their Coafts, lying SB 
ftventj Degress diftance ; which adjiifts tte 
Tide almoft to the fame hfiant, in both Placesj 
, without any regard to the Diverfiiy, of their 
' ^ft and Pf^(fi Longitudtt , ( die fame Tide fer- 
ttng ioti Wn^i at once ;) or the leaft Notice 
taken of the Moon's jl>fenct from both JMlri- 
'iam. 

And as to the flooding of the Tide, dircAly 
towards North and Souih ; feeing the fi^j 
which happens between the Tropick of Cmctr 
and the Ei^uanr, in the South ; and the Fiw^ 
which we here defcribe, fwells up as its CouO: 
pojfe, between the faid TropUk, and our PoUr 
Circle, in the North; it cannot terminate inaa 
iifiant ; bur they muft be gradually difcrimioa* 
ted, each from the other , by a vaft Spaced 
die Ocean ; which muft he at once affefled, 

I ty all poffible Diverjicy of Heights of Water, 
reclprocaUy : Hence that Interval muft be be- 
)ioIden to the pregrrjfive Dlffufim of theafote^ 
laid Tumour ; to furnifii it with a correfpooa 

I clent TidCj Jetting into the South, to what I haviff' 
defcribed, which flows cowards the EaS ani' 

! -■ Whence it comes to pafs, that at the IJUti 

sf Teneriff, which is the Utmoft IVifiv^ard oi (he 
i ■Canarits, and lies upon the firfi AlerUian ; *ai 
I jior High-water, till the Third Huur after the 
I -Moon's Departure from it ; becaufe it lies at 
[ «n et^ual Diftance, from the fame Ebullition of 

«he Tide, with the (VeHern CoaBs of Spain, 
I fertifgal, &c. where it /«/ as aforefaid ; And 
I 4ty(fJ out of the Nonb, into the Sotiib , to d^* 
mon* 
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monftrate its Origin to be the f^me with theirs, 
which fit from thence to the Eaft^ and Wefi-^ 
ward ; and fo fets aH Three Ways at once, as is 
manifeft. And, by Parity of Reafon, 

Wc muft conclude. That the Tide fits like- 
wife from the fame Center of its Diffufion, in- 
to the North : as the Dutch find by Experience, 
who yii/ hack from their Northern Fifhing 
power by a Fortnight's Time, than .they did 
thither. And all Navigators Atteft, that the 
Water fwells in Forh/s Pajfage at VI ; in Da^ 
m/rStnigbt at Vlli ; and in Baffin's Bay at X } 
progreffiYely towards. the Norths and in Spacer 
of Time , frofmmfd to the Trafts -of Sei 
whjchic pafTeth over, from the Cmter of its 
afbreftid Diflfufion, to within fifiem Degrees of 
tlie.PoIe itfelf. 

Hence it \t as nianifeft, that That Diffufion 
of the Tide, fpreads it{t\i circularly^ from 
the MiiHe of the AtlantUk ; as that the Sun^s 
Rj;i flow from his refplendent Orb ; And the 
Cessser of its Intumelcency is as plainly re^ 
roark*d, by its fetting outward every Way from 
it ; as the Center of the Sun is, by the lilce 
'BSuikm of his Rays towards their Circum^ 
ference. 
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S E C T. VI. 

How the Tide U fprcad over the Atlantick Oceai 
imd cBrnmanicatei it filf, to Other Seas, &(. 
And bj its alternate Floods^ and Ehh, Kuljr 
^ilt a Rcflimiion , correfp^ndent to the Di^ff- 
Jity of ill Motion. 

TO -/eWw? the tidal Tumour,raIs'dbj'tlie 
Laii Se£lio3i, in the Center of chfivit- 
UntUk^ to all its furrounding Shores j no more 
ss required at prefent, than to let it link iom 
pgain , in the fame Place , where it «ofe : 
.Thereby to fwell up, circularly, ki CouhUr^ilt 
0f Watsr, as far as the Compafs of thar Oct* 
an can afford De'pib, and Breadth, for i« BIL 
lows to /Ji'«*I?,-and roW in full Meafure : -The 
iaid Tumour being, of its own Nature, everf 
way ii-ffly'd aXxki, and the Sea equally i^- 
t^i\d, on all Sidesj to receive th& E^^£t of lis 
,3^»duU(ien> , :.:„.. X ■ ■ 

I »>. ■F'>A This ifircular Transfufion of the Tsd^ 
I ^ wpst^^s \i jtblf fan^eif , in rhe Ihorteft "t'wSft 
< .towards the Norib, fwhcre the Ocean isof diE 
largefi Extent) ; meeting with no occurriitt 
Share , Of Shallow, to couDCermand ic baa 
again : And it Falls by Degrees, till the Energf 
of the Tumour's Impulfe, which firft fet it ofl 
Foot, be quite fpent, by fo long a Courf:: 
As a Stone, cift into a Poo/ of ftanding Water 
ipreads Ks Undulations drcuUrlj ; and lets 'era 
fall ftill lower znA lo-wer, till the CommoiiaD)|| 
languiftiing away by its Expanfion, ceafeth. ' 
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StconMy^ As to rhe Tide's Tranfufiort to- 
wards Eajt, or Weji, where (the Ocean being 
^vrro-wtr ; the Shore [oontr occurs to the 
fpreadin^ Billow) upon its approach to the 
Soufiiiingt, it prefenriy ftirs up itsFlux that 
Way : And being ttraicned by the fhallower 
Bottoms , into a Iffi Comfafi, muft feem to 
milie mon hajie forward : As a River runs 
frmeib and /7ov', M>hlle it continues W(/( and 
Jeep ; but grows fiftfter upon its rtJlraifTt, in 
either Refpecl : And where it finds a Creek, 
or Inlet into the Land, it drives a flronger Cur- 
rent, thither-ward : And if the Moutb of the 
River, which receives it, be wider Seti'WarJ, 
and grow contraileii ahtrwatdi, ftill its Speed 
is ifureaftJ, in the fame Proportion. 
■' Now', becaiife Salt- Water , whereof this 
progrcflive Tumour confifts, is of a valukU 
and beifvy Nature ; it moves eafily, after it is 
once fet on Foot : And requires a proportio- 
nate Force, to fhp ics Career : And withal, 
being of too clofe and compaft a Texture to 
be hmprefs'd ; That Part of it which is aclu- 
ifly mbv'd, muft ftill p«/fco» , that which goes 
before it, forward ; fo as ko [well the Ebbing- 
Water, which occurs, into a Tumour, by Anti' 
tipathn ; before the Flux of the Flood it fdff 
of its own proper Conrfe, can poffibly reach 
it : As a Pole, being thru^ funverd at the onft 
End but iin Inch, drives on the Motion of its 
tpbcle Length, at the fime Inftant, to the o- 
ther, tho' it be at leafl: KH-kng : So may the 
Tumour of the Tide pafs on a League, while 
xio determinate Part of its Flood reaches above 
trhng. 

Hence 
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Hence it is, that our E«g/i/& Channel, having 
an opert Mouth towards the Sea, receives its 
Flood freely ; and having a proportionable 
Dtftb, lets its Tumour rowl forward, with a 
great deal of Eafe ; and contraSiing it felf af- 
terwards in both Refpeds, keeps it up at leaft 
tothe/jweSpeedjtili it reacheth theSftti^Af.be- 
tweenDowr ^nACalau ; where it returns up tlis 
XhartJis, with fome Abatemant: But to the 
Sea-ward of Holland and Denmark, foon falU 
4ni>a-j to Nothing, by its greater Expanfion: 
^hus every fingle Tide, as it was rais'd origi- 
' nally by Proirujion, fo it is ftill carried forwanJ, 
I by the frojeiiive Dint of its firft Impulfe, from 
, fhe Moon's Dep-ijfion oi iht Ocean near the 
, ^ijHatQT y all along the Ailamkk up into the 
' Rivers, where it expires. 

. Such is the frogreji've Flux of the Tide, from 

I die firft Depreffion of the Sea upon the Ejaa- 

ter, to its refult at the Cemer of the Adantick \ 

and it is thence convey'd thro' the Narre:!/ 

; Seat, up into the Rivers^ till its final Refoluti- 

en jmo CaliK-Water : Now, in regard the firft 

I ITumour, .was not only refunded back ioto 

I fhat Deprtjjiun which firtt rais'd it, by wayof 

iRe^itutio?!, and fiU'd up chac Vacancy ■ but alfo 

y Ttmounttd it again to its own Height, by Cattn- 

\ Ur-Llhratlon j the like mufl be done to thefaid 

K Jumour, by the circular Billow , which /w- 

I ^sundU it ; and , by Parity of Reafon, tlic 

] gifholc Frogrefs of the tidal F!ux thto' thofe Stat 

jnd Rivers, lequires a continual Regrefs and 

|. ^efiux of the like Nature, in all Places. 

Andj fince the Moon fets on her P/elTurs 

^ ^at the E^nator, and takes it off again, perioii' 

tally, at every fix Hours end ; and correrpoor 
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"Flux and Reflux or Tide, 
ly raifeth the Mamlck Tumour, and Ists 

JI again as often : The fcccndary Bl'ilow, 

tt- is rais'd around ic, muft confequently 

1^ /rt^ reciprocally, by coumer-Libratson ; 

pjff and uturn its Quota's, of Flood and 

in all sides of its Circle, at cna refpe- 

,' to make an alternate Refiitution ip; ch^ 

.; So muft alfo the Floods aijd Ebbs,.ca 

lependant Sm, sni River , become r*- 

t.and hit- exa^Iy che/dMtf Periods; as 

I'evcry ii'Afre the. double Scimp of their 

piimotionj imprefs'd upon 'em at th,^ 

J forafmuch as the Flood was rais'd ac 
jhe Moon's ProtrnfiveVcKiire ; and^th^ 
>■ Water was let fall back again, alremace.- 
^ own GravitatioKy to fill up and fijc- 
"the Vacuity left, on the Eqmtor.; Th?y 
Sin evtry whtre, ths fame Reciprocation ; 
K)d, by increafing progreflively the Ti- 
piour before it, by its frotraifi've Addition • 
f Ebb, by ■withdrawing as much Water 
by Its 'Gravitation ; leaving die Tu- 
JSheft: in the Middle^ to maintain its 
live Impulfe, forward ; while a Sub- 
is made on the one Part, of what Is 
in the other, to make a throu^h-out Re- 
\, with regard to the oommon Level of 

pake iogentralsL. Reftitution with Eafe 
^jeditUin ; ic is to be confidered. That al- 
5h (for Example) the Flood which arrives 
>fd</n- Bridge was rais'd the D-y before, by the 
effion of the Sea at the JLi^uator ; yet ano- 
^ide intervenes in the mean Time,between 

woplaces, and happens every where alike 
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at Tvtive Hoars end, to fupply the MiMk%vt\ 
tions; and one Flood ft ill fiicceeds another^] 
thtfufftt diftance of Time ; as alfo an Ebb^ 
ways intervenes berween (vny Ttvo Floods: 
Hence their -whok Ceurfe of Ebbs and Flooi 
rafuraily divides it felf into/D«r Stages, tl 
.which they pafs with an alternate Succeffi 
tut with a iifftrent Speed, and after a dive 
Wanner. 

They run their frjl Stage from the EM»i\ 
to the Center of our Allifitick in Siic Hawstpi 
Ttt the Race of fve Hundred Leagues per 
(by way of Lfi-rarira); and make their relp 
JReTumi in as many : ThefeeofiJ Stage^ frottt 
Tfaid Center into the Chops of cur Cbamtcl, xaSi 
aifo, at the Rare of about one Mundtki Xupfi 
fc Hotirj Cby UnduLition : jThe Tb'irJirGxa tbdl 
entrance into our Chatmel, to xhcStreight betwea 
I— Dover and Calais, {hy FluBuathn,) only J'lJ^ 
Xeagaes per Hour : And their Lift from ibS 
'Slreigbt up the River of Tljamts (by a protru/t^ 
Pluxion,) no more than T(» : And the B^ 
they go, the Iffi ha(te they make to rhe fioalPri 
rind of their Courfe; till ar laft their Pace gro« 
ing fa flow, and their Six Hours AUowanct^T^ 
theirlnterchange continuing ftill the fame ; A 
-Tides come up fo dofe, one on the back of an( 
Iher, that Two are fomerimes found at on( 
within the fame River : Thus, by a ferfet* 
Tteciprecatiaa, everj' Flood having its fucceediD^ 
Ebb to devolve it back again ; each fupplyii^ 
, Its proportionate Parr,in due Order ; the Perftp 
inance is every where at once render'd complest. 
■ Z.*^//, Concerning the DifFufion ' • ' 

.Tbovefaid Tumour into ihs South ; asK._ 

^s tends direiftly cowards that Point is foon pii 
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to t Stop by the Axe of its Uhrdion : But upon 
-its Declination to the Wefiward^ tt)wards the Cji- 
ininand Ant ilia, IJlanisy. thi& Jicondary Tide Ian- 

piiflieth awajr almoft into Calm-Water Befpfe 
;it reaCheth ■ infc Prfiwijr;^ FIood> -at fo remote a 
:difiance frotn cheCmr^rof its Diffudon: Whereiis 
Mi:tbe Eafin^arJyChtlBlood, falling upon the Ooaft 
iblAfrick (wbikh is not fo far off) too' obliquely 

to be repuls'd towards the Nmhwefi TixoioiiTy 

whence- it came-; it is defleifted into the Smby 
:and becomes a 0/7/19^ Current towards ^iEspu^ 
iiBr.t^And lucH:like CwrrentszatnA. the Shores'^f 

the Indian^ Efiidpicky and' BmiftkOiean^j^^ iHd 
-doobtlels^ the V proceed from tie tih; Takhori : 
'So that^ having already difcbvbr-d ihclrcofii- 

mon Origin, let us fee how the^ arie^ propajgi- 
-led) in tl^ following SeS-iom j i ^ '- 1 

■..-'■> ■..'■'■ ' ^ 
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■fllw it i6VHtfnfafs,\that /Ac Coafting Currents 
;' of the (Xcean, v)hich rife beybpd the TroplckJ, 
• confiatttly tendtoivards'thej^^c^^toT^ 



■»••.* 



THUS the Tide paffeth from the Equatit, 
beyond the Tropicks, sAd' repftiTeth back 




%t>what iioiref^onden? Returns of Floods and 
iEbbi the- Cwjf%<7tirr«ffjy which- proceed frorti 
it, <^n tnake^ by a/oM;ProgreifivePacei up^ 
xm their fiaUop/ and narrow Bosoms, is t6 be 
firther jtccpunttid for; ^d their Courfrt are^ 
ih due proporttohy to be ddp$fied to each Other, 
■ ' * O z that 
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that every Flux may have its Reflux on eichtr 
pare, of cbc fame K.lnc!, or elfe fome E^nk* 
lent, whereby to make the Ocean's E-jitHibru* 
by Reftitution. 

Now, in regard the Flux of ihefe C«j!ii( 
iSirtaj^s, fliU defcends from a Higher to 
' jlower Situation ; they muft continually al' 
•;%)Ubdraw themfelves from the Flowing towai 
.the fiW/w^-Wacer ; as long as the Sea's Expnw 
.fioti, hetwixt chofe Streams, is continued to an 
-equal Breadth ; and each Two coumcTfiifa 
'sCurraits (in compliance with the Floods ai 
' Ebbs/rom whencethey fpring) mutl aitcrnai 
: ly rife bighe'si and fall lowii} at the (aid refp 
- iftive Ends of their Lihration ; but fo (by real 
-of their (hw Pace) as neither to raile nor 
fall t\\a Axe of their Mucn Courfe, from the 
•vel of the Ocean : Thsir Fluxes and Reflui! 
iecaytttg gradually mio Q3i\m Water, before tilt 
reach it; or elft mutually fo to affeft 
other, as to incline it towards neither Part. 

But in cafe, the Gulfhs, on each Side where- 
of there is an hilircourfe of thofe counterpofing 
'Streams, be -wider at the one F.nd tl\an at the 
other; thofe Two Currents which proceed from 
^Sbe greater Expanfion, being comrailed by the 
^. ^dining Scores ^ on both Sides, muil bccor* 
iDiQce and more enliven'd, ro ,fiow Fa[ier, ai 
^old out lunger than thofe etUr on the Count) 
-^arc ; wliich,, beifig as much dilated^ becoi 
fHo portion ably -weaker, and confequently 
ftbU CO countecmaud "em back again. Jnfo 
4niich, that ■ ] 

; , I,, TheC*j<j/;n^Streamsrof the Erhiopid Oct- 
. mj by receiving quicker Recruits of Water in 
{h9,lewi(;wh^i;^.[bj!,Se.a,is,inefp,^/i(f/«;^ by Im 
JSrij ' i t J bratisn, 
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brMm from the Flux of the Tide thitherward, 
which is performed in Six Hours'^ than can pof- 
fib/y be returned by their flow Progreffive Re- 
flax towards the Equator^ where it is moft cm^ 
iraSed; bcfides, fliarp'ning their Force ftill more 
and there by their ContraAion ; they repel 
the CounteT'Coafling Streani5, which otherwife 
had occurr'd and met 'em the half way ; and 
become^ on both Accounts^ perpetual without 

any Rtdprocatim. 

And^ forafmuch as the Tidal Libratim is 
chiefly caufed by the MerUianal Impulfe of the 
Moon's Preffure, driving it diredly towards 
rhe Volesy by her Prefence ; and letting it fall 
back again perpendicularly^ upon the Equator^ 
in her Abfence ; the Motion of the faid Coa/ling 
Streams zs depending thereon, muft fo ftridly 
obierve the lame Courfe ; that, upon any Dc- 
^ion from the true North and Southy caufed by 
thtOyii^Mtty of their Shores, they muft ftill be 
fliarpenM into ^fuicker Currents, on the inclin- 
ing bides 5 whether they be driven towards the 
Eaff or WeSfy or happen in North or South La* 
tituJky without exception. 

2. Hence we find,that the Coafting Current 
ol our North Atlanticky tends as dircSly Souths 
y#ri towards the Equator^ from the Streight of 
Gikraltary along the Coaft of Gualata^ to Cape 
SUmOy as the IVeiierlj Inclination of the adja- 
cent African Shore will permit ; and keeps the 
idcumbent Trade-Wind fo clofe to the fame 
Smberly Direction, as not to fufTer it to exceed 
Iwmj'Eigbt Degrees to the Norward^ tho' its 
Jifiiil Limit be Thirty Degrees at leaft; and be- 
iiig rcpuls'd by the Shore of Guiana, it enlarg- 
tth it felf again to Thirty Two or Thirty Three : 

O ; Which 
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^'bich plainly dsmcnftrates, that both the 5m 
and ffiWare driven fliij^rtrr their properCourfEi' 
oc elfe the Flux of the Former had run true 
South ;and the t"'"'' had neither begun fontw 
liie E'JuatBr, nor had ended fo far from U. 
' %. And to pafs the Live, from the AtLmtiA 
to the Eibiopick Ocean, which lies extended P^ 
rumidically, with its Vertex pointing into tbsi 
tSsrfh towards thz Equator -^ and its Bafts {\i. 
tending it on the South, from the Cafe of G« 
Horie: as far as the M»geiliinick Stre'tght ; whenCS 

th6 Cc^///«er<i/Currenrs (which at ftrft moveb*i 
jlowly thro' that Taft Extent), being contradfli 
by x\iQ inclining ShBrts,\Ttf.nA their Pace (efp«* 
ally on the ^wefKrtff Side, where the Shore 
more inclined to the Eaftward) up to the Eqi 
tor ; and thence chey pafs Two J>egreft fanhcW 
till the Tidal Tumour out of the North cof 
up to countermand them ; and then their ui 
ted Scream veres about gradually, from H^tff 
Eafi, and carries the Trade-Wind headlong wii 
it, quite contrary to its Common Courfej' 
Five Hundred Leagues together. 

4. And when we double the faid Cape,to ths 
Eajiwcrd of the African Coajl; we meet with i 
Current, which follows the Dlreiftion of that 
Shore.from Madagafcar,Nortb-Eai}erly, beyond 
the Line, into the Arabian Culfh, which con- 
duds the SoiitbwtH-Monfoon thither ; and being 
defle<acd by the Cambaian Shore, turns dw 
NorthveH-Mofifoon, according to its Declinati- 
OH, hck with it, into the more EaHtrly Part 
of the Indian Ocean ; And to the EaJlward 01 
China, and Cambodia, we find the North wi 
South Floods hafting, from the Tactfiek^ad Itk- 
Jim Occam, towards their Concourfe ac tfc 
E<}uator. j^ Fjnallj 
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fi, Finally, on, the JVeBern-Sbore of Pern, a 
peipetual Flux of Stream follows the Sboreyixom 
beyond the South Troficl as for as the Gulfb of 
Tanama, up tQ the Line : (As alfo along the 
Coaft of Afrkl^ from the Cafe tf Good l£pi to 
the Sojiiti Shore of Guinea) for near a TboufanJ 
Uagu€s together : And^ on the contrary, the 
fiie Flux of Water hafts tomtit it there from 
the 'tJoTth arthe fame Rate, tho' with an une^ 
qual declivity of the Shores ; the TTinJ attend* 
ing *em refpecStivcIy, upon, the ffime Poinrs ; 
which plainly fliews, that the true Nbrr/^ and 
S^QHfB Points were chiefly aim'd at by em both,- 
and had been as ftriftly obferv-'d, had the fro- 
fenjion of their Shores proved more favourable' 
to their Natural Inclination. 
. So general is the Confluence of zU thcCoaBing 
Currents of the Ocean, from.all Sides towards 
iitLine; and fo irrejiftihle.^vtxhtiv Courfes 
rhitherward, efpecially when their Channels 
grow n^orjs contracted that way : And to make 
}s general a ReHitution to thofe Seas, no more 
is required to keep their circular Correfpondencc 
)n foot, than that, upon their arrival thither, 
iiey be ingulphed and [wallowed down by the 
Ditumefcjency of the Common Tide ; and be calf 
ir^ again by its Intumefceneyy beyond the Tropicks 
ivhence they came ; that their Fluxes and Re- 
fluxes may be perpetually repeated, by an Aim 
\cmate Reciprocation^ for ever. 

Now, left it may feem impoflible, for the 
Ude to fwell up Tumours upon the Ocean's 
Superficies, fo high, as to let Streams fall down 

O 4 from 
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from 'em, wich a conftant Defcent, for Sh, 

Seven, or E'ght Hundred Ltaguet together ; and 
fuch as are the Cttmnts which do Coaft Gu- 
lata, and Congo in Africk \ and Teru in Arner'tei-, 
Or elfejeri it fliou'd appear no lefs pradkablc 
for any poflible Imyalje of the' Sea to drive the 
faid Stream progreffively for fo long a Cotir/t, 
upon the/JweLevel with their adjacent 0«fl»j, 
(Which remain Cn/w zniStagtians all the while:) 
^rpecially, their Channels being too SbaSnt 
aind NarroWf for their Floods to be accelerated 
by Undulation or Librstion ; as is manifeft : 

To clear chefe Doubts, it is remarkahlt; that 
("all thofe Tlret CoaBs lying open to the Ocean 
towards the ff^eB) the Trade Wind very oppor- 
lunely fupplies all thofe Defei^s, by aefctniiii^ 
down upon thofe Rills underneath, from thdt 
refpeftive EaBern Shores \ which, by uniting^ 
its Streams of Air, with theirs of the IVaitfl 
gives 'em Fall all along thofe Coafts ; efjieci- 
aily the Wind moving alfo towards theE^ww; 
where the Air is lighter, and more expandedto 
receive it. 
' And, as for thofe Currents that Coaft the 
tiffsfiii Shores, which the Trat/e-^Kiwi/ confront^ 
on the Eaf} of Brafile and Ethiopia, after it hath 
gather'd more Force in paffing over the EaB 
Rdian and Weii-lndlan Oceans ; it is again remat- 
kable, that it difputes e-uer; League of the Re-. 
turn of thofe Coafting Streams, towards tht 
Equator; and according to the feveral Seafons 
of the Ttar, takes their Advantage againft each 
other's Courfes, as well in the Sou^b AiUniUi 
as the Eafi-hdian Seas, while it blows on th; 
South Side of the Line more £a/?eW/, and oil 
ths- Nmb Side more WcH-sly ^but ncvcr'to that 
■■ - dcgrecj 
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d^;ree9 as to put an abfolute Stop to thatof 
the Sea underneath^ towards the Equator. 

hxidy if it appear lefs confident with the 
Laws of Motion^than is practicable ; that thefe 
Sufflies from the Tide fliou'd be Periodical^ and 
fometimes Intermit ; yet the dependent CoaBing 
Currents flow Progreflively the fame way, to a 
Terfetuitj^ : 'Tis no more than what conftantly 
happens in the Flux of the Feins ^ in refpedl of 

the Arteries J in the Bodies of Animals ; and lefs 
to be wonder'd at in thefe Currents of the Sea^ 
where frefh Recruits come in Six-Hourly^ on the 
one P^ I and the Courfe which evacuates 'em 
00 the other, reaches not its Period, with re- 
gard tp any determinate Tart of the Water which 
is moTM, perhaps opce in a Month. 

Such is the Tehdence of tjicfe fcatter'd 
Streams, in the Etbiopcky Indian^ and Vacifick 
Oceans ; and fo conformable to tbpfe, w|iich 
are found in our North Atlantick ; as to inferr a 
thra'-out Antilogy in the Produftion, and Pro- 
pagation of the Tide itfelf in all Places : fp 
far at leaft, as each of, em tp fwell uf a diftinft 
Tumour, about Forty-five Degrees on each Side 
of the Equator ; and to diffufe their Effluvium's 
after the fame manner, into all Seas and Rivers 
thro-out the Univerfc : Let us fee how the 
iHw'w Bodies of the Ethioftck and AtlanXickVXocAs 
acxoft each other, at their joint Return to the 
i^uator ; to draw the Theory of this Deduiftion^ 
■ from a farther Objervation of Matter of Faft. 
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Irregular Courfes 
Sect. Vin. 

of the Concourfe, anJ Refuk efthe Ethioffck, 
jMiAclantick "h^es, at the Equator ; and tin 
Irregularities which attend *if» in the Strti^ 
bet-ween Brafile and Guinea, Explain'd^ andRti 

coficil'J. , 

TO fhut up my precedent Difcourte of thi 
Motions of the TiJe a nd fVind, as they falf 
I precifelywithinthePrcciniasofthe Ocedu: Audi 
as the Former takes itsRife from thsMoon'sPrif 
' fure, chiefly upon the Equator ; and rebounds 
kack again Thither from the Folu, in Jix Hcun^ 
I piece; It remains to determine ^f'l&fw, and /W 
thofe Tides, and IVinds, which are ftcuUar'Vf 
the aforefaid Oceans, feverally affeft that Lhu. 
together with their refpei^ive Confe^umat 
which are as follow, 
Firfi, Concerning the Tide, it is to be Con- 
[ iider'd ; That the faid Oceans, confifting of Two 
I vaft Bodies of Water, and lying Situate in Jif- 
I firent Longitudes ; the Regulation of their re^. 
^fijeftive Tides, muft be taken from their Afil 
fSea TraSs, where they Move with moft Frec- 
b^om, and ftriftly obferve the Courfe of th^ 
Mom, whereon they depend : And, by conic*' 
quence, They cannot fall upon the E^uamr^ 
at theIncerfe<fHon of any One determinate Mai- 
dian, nor be Regulated by it ; but Each BC- 
ceflarily requires a dijlinB One, according w 
their different Longitudes ; as is Manifeft. 

Befides, That part of the Ocean, which Ii« 
fKsre Eafierly, muft needs be fo much fooner In- 
fluencedj by the Diurnal Courfe of the Moon; 
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and its refpcdive Tide, muft frccede the Other 
proportionably : Hence the Etbhpick Part , 
wiiich lies more Eafigrly than the Atlantick^ by 
near thirty Degrees, muft Flood about two Hours 
fooner, upon the Equator ; and finding Low^ 
w#f«r There, muft pafs beyond it to the JVbr- 
wardy all the while ^ until the AtUntick Tide 
comes up, to Countermand It ; after it lias tranf- 
grefs'd the Line^ its proper Limit, at lea ft four 
oxfi*ve Degrees'^ as is found by Obfcrvation, 

Nor is any other Parallel Line ^flignable, for 
their O^tf/re Floods, immediately to Infult each 
other; but rather their Counter-flux's muft 
begin to ahate, at a cpnfiderable difiance, and 
padtH^Uy langui(H into a Calm, before they af^ 
froscb Each other ; and jointly ftagnate for a 
Compafs of Sea, proportionate to their vaft Ex- 
tent: As Our North and South Tides do, at their 
Congrefs on the Coaft of Suffolk, which they 
becalm all along into a Tool: So do thefe 
Counter- floods of the Ocean, ftagnate near the 
Lfifc into Calm- water, as Hydrographers remark^ 
from four to ten Degrees North Latitude ; with- 
out Affignmg for it, either This, or any Other 
C^ufe. 

Yet the different Heights of the faid becalm'd 
Tuthours, fo little correj^ond to the feveral Ex'^ 
tents of the Floods, which refpedively raifc 
'cm ; that, whereas Our North and South Chan- 
9el (Well Humher, at their Congrefs, at leaft 
Ten Fathom ; This, which is rais 'd by the Con- 
cmfe of the faid Oceans ( taking the Tide at 
Cajen, a Neighbouring Ifle to the Line, for its 
*- S^dard) Ordinarily exceeds not fix Foot, nor 
fuperadds Extraordinarily above fix Inches ; in 
regard the Etbioplck Flood, having pafs'd thro* 
'^"•'') •••■'■■•• (he 
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the Streight, to the Norward of the Efuater^ ii 

proper Limit ; and fpent itfdf by its Expanfia 

I on, before their Congrefs \ it cannot adfanr " 

its Stream higher: And afterwards (bv its tii 
^^^ Hours Ehby before the Atlamick makes High- 
^^H water, ) it takes off as much from the Flux d 
^^^B that Tide, as it Advameth ; and fo keeps theic 
^^H joint Tumour to the fame Height, without any] 
^^H perceptible Addition , for ntar three Ht 
^^H Space. 
^^H Moreover, in regard the fatd Tides, bdng 
^^H Jriven Originally hy the Moon's Preflure, affr*' 
^^H ^ual Angles from the E/juator^ True ^ortb and 
^^H South I they fliou'd have rtcun'd PfrpenMculgrk 
^^H upon It, at their Congrefs : Yet (thro' the JlA- 
^^H ferent Figure, as well as Situation of the faiij 
^^H Oceans,) They occBT to Each other very Oi^ 
^^H iiijiiel/ ; the Atlantick Flood, being deflededl 
^^H ffejiward by ^heAfi'ican Coaft/rom the StreighP 
^^H of Gibraltar, zsfzr Si CFerde; \nd the Ethiopicki 
^^H teing contrary-wife devolv'd from the Bra0iM 
^^^1 Shore, to the Eafivfird, with greater Precipita- 
^^f tion, upon the Tumour aforefaid ; which, ly» 
I ing Eaflward from the Firji Meridian, ftill, 

more and more, inclines its Courfe EajteTlj- 
till at laft it fetches the South Coaft of Gaina, 
I which deflefts it Thitherward, for five hunjrtt' 

L Leagues together. 

L Seccnd!/, Touching the JVindi, which ac- 

^^B company the faid Streams, neither Matter, nat- 

^^B Difpofition for 'em, can be wanting in ihii 

^^V Jundure ; 'the Air, throughout the Torrid Zotu, 

^^" being extremely RMfy'd, by the Heat of the 

Sun's Refieflion, below ; and Condensed as much 

by the exceffive Cold of the Upper Region, 

above; as plainly appears, by ifi^ fi-e<^aent and 

violent 
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violent Falling of Hunkans^ near the Equator ; 
and that alfo PerpenJicularly ; which are con- 
verted into as Violent and impetuous a fTinJ; 

wanting only an Horiz^ontal Determination ; 

Which They receive EffeSually from the fup- 
"porting Streams of Salt-water ; whofe Cur- 
rent is fwifty ferfetual^ and of a confiderable 
Extent. 

Hence the Tpade-wind, which of Courfe 
blows North- Eafi from C. FierJe, on the Atlan^ 
tick fidCj and (hou'd begin low, and increafe 
gradualfy : On the contrary, it frefentlj becomes 
very Brisk ; being enliven d by the Breeze of the 
Coajling Current^ underneath ; which defleBs its 
Courie^ according to the Inclination of that 
.Shore, a Point or two more Norwardly ; And 

withal, confine it to Twenty-eight Degrees of 

that Latitude, inftead of allowing it Tlirtj De- 
grees^ its UfualAitit : But afterwards^ leaving 
K fi^tber (?jjf at Sea, lets the Wind fall again by 
degreesj before it .reacheth the Caribees : Both 
which, obferving the In s and Out's of the 
GnUnean Shore, and following the ConduA of 
ics Norward Tendence, re-advance at laft to 
ThirtjhtwOf or Ti#r/;'.;ir^tf Degrees, as it; were 
by Rehoimd. 

Thus the Trade-Wind findi the Sea^Breex>e, ea- 
fily comply \yith Each other, for a Point or 
two, in a Calm and expanded Ocean : But, to 
the contrary, pn the Etbiopick fide, where their 
I'lux's are diredly Opposa to each Of her, the 
^tfhWind muft receive a ftrong^ determinati- 
0}i from the fubftrate Current j and fo be in- 
C^'d more to the Eaftward, by thQ Bra filian 
Shore i and re-enforc'd by that contrasted Sea, 
to conferve aiid hafien their Motion ; the Cur^ 

rent 
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^M rent of fftffn-, underneath, flill drawing th8 

^1 Ircun>benr j^ir, FoT\*9rd ; which, as it werd, 

^H cpenifg a Channel in the Sky, for That of tUc 

^B Upper Region to rujh down after it, Both jointlj 

^K fujh the Stream forward, by their Fall ; Each 

^^^^^_ ^iWmutuaUy exciting the other's Motion; till 
^^^^^■'4he £«/ern Shore of Eihiopi(t at once puts^ft 
^^^^^B' ftop to their joint Career. 
^^^^^B - Such is the Concourft of the V.thiofick %tx6.-At- 
^^^^H -Unt'ick Floods, both of Wind and WaterV-Jwat 
^^^^^H ^he Line : Now, to bring 'em olT again \>y way 
^^^^^H ^f Rffult, fo that their Streams may make Rtr 
^^^^^H '•ftitatiw to the Air's, and Sea's E<juiiibr'iiim^'\S^ 
^^^^^B-4eturning whence they came : 
^^^^K.- Firii, K?: to ths. Main Bodies o^ thzd'^b 
^^^^^Bi.'Counter- Tides ; as their Intumtfcency ha4 
^^^^H 4)roughr 'em on to their Congrefs, each in the 
^^^^^B ' ~Space of fix Hdura \ fo the Detumefcency o} t\vsic 
^^^^^■•'X'loods, ferves how to take 'twi^ again. Back- 
^^^^^■^ \vard and Forward, in e^«(i/ Sfnces of Time, by 
H^^^H< ttounter-Likration ; without making any Com' 
^ .potion in the Air, that is Progreffive. And* 

li . ■ ■ ' Secondly, As for thofe B^-fireams of WatW, 

Svhich iffiie Prosreffivety from 'em, and art 
apt to produce the like Carr/nts in the Aii 
They mucually propagate Each other, and JoinP- 
ly live, and die together; as happens in That 
'Stream of''/:rdfef, and IVind conjoin' d ; Which, 
taking its Rife at C. Ff'r^c, and paffing alon^ 
Guiitna, to the Ciiribce-Jjhnds, conveys Theni 
thence around within the Bay of Mexico, riB 
they difitife themfelves again, from the Sab^ 
maan Streights into the Ocean ; where they w- 
parate into difiinlf Currents of Water,and WJnJii 
but are ftill of the fame Wefirrly Determina- 
tion. - ■ 
And/ 
H 
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;;;:Aijd; .as forthat Stream of Watery and Flux 
'^Wmdy which inak^s fo much hafte through 
K (aid Strtight, from the »^f/ ofBrafilcy to the 
iji? of Guinea ; As to the ^rrjr fart of it (find- 
ing no other Vent nor Retreat ) it (inks Sea-- 
Ttford all the while ; and parts with what's fu- 

?" irfluous^ and exuberant, into the Ebbing 
idCj to carry, it off by Lihration ; while the 
^uper-incumbeiit iVind^ which was denfe and 
JicaVy before its Fall) goes on Ratifying again 
jmo ^Common Air, by ;the exceffive Heat of the 
Sun it' till it be incorporated with the Soutb^ 
Eafi Trait-wind, ( and fo 'tis return'd back a- 
gaiih whence ie came ) ; which never fails to 
Blowy At two Degrees on the South of the £- 
fiat^. i as receiving fo conflant a Supply ; nor 
yarks There, as in Othtr Seas, from fo fteady 
a Determination. 

Tbus are the Concourfe and Refult, of the 
tioidfick and Atlantick Tides, adjufted ; foraf- 
ihucO as they confift of Motion*. But, how 
^ey.Qccafion the Intervening Calm^ requires 
to be farther Explain'd, in the enfuing SelUgn, 



S E C T. IX. 

« 

i^ the Calm in the faid Streight, if Occajion^d ; 
. m/ differs from thofe, which happen in other Seas. 

SVving already reconcil'd all Appearances 
of Irregularity, in the Motions of Wind 
d^ which are apprehended to be in the 
t filjl Streight, to the general Rules already pre- 

\ Jcfflj^d 'em, by Tho/e who have Treated on 
^ ' that 
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that Subi'eA : It may feem vain and fuperflu." 
ous, to fearch after Reafons for their Oppofite 
Calms ; fince all Solid Bodies naturally requia 
Refi ; and Fluid ones too as conftantly prr 
pend towards it, all Obftacles being Remov'i 

Yet, in regard a due Examen of One Con 
trary often ferves to explain Another ; and th 
reftlefs Courfes of the Sun and Moon, draw tft 
Fluidity of Air and Waier, into an enMffi Dl 
firaBion of contrary Motions ; and thefe TO 
luble Elements He fo chfe together, that the Oa 
Can fcarce be fiirr^, without dlftjuhting tS( 
Other ; abfoluse Calms czn. hardly be found, 6^ 
ther by 5m or Land ; and even Thofe that an 
perceptible to Senfe, are not fo eafily re(Juc'( 
to their froftr Caufes, as not to force Us, for; 
their Exigence, Ccntmuance , and E^^teni , tj 
have recourfe to their different Clrcumftan- 
ces. 

Concerning thofc Calms, which fall no 
within the Compafs of the TraJs-wind ; thi 
Motion of the Air is every-where, both at Se 
ftnd Land, fo v arioas ani incon^am, thatnrf 
ftoper Seat, nor Sea, can be Affign'd for 'cm J 
And more particularly, the Surface of the O 
cean is fo Obnoxious to be rw^^V with ever] 
Blaft of Wind , that no Calm can happcB 
There, but by AccieltM ; viz. that Beth theil 
Flux's acquiefce at once ^ which can hardly t 
farther Accounted for : And, as to Thofe thi 
happen between the Troficks, they are feldoi 
found in any Open Sea, where there is eithf 
Flux of Wind, or Water, to dijlurb their Tira 
quitity ; and that moftly, when the Courfc - 
the Sun is vertical; fo as tO rai(e the Air, aoj 
Jet it fall z^HnfirfettdiculaTly^m the famePlaCft 



;ith4 
rraif 



I obferv'J in fome Seasi 8 y 

So that thofs Calmi, which falt^ as it weie^ 
., ef mrfe, and arc remarkable for Time, or 
Place J fome are Ihelcer'd in the Baji and 
Creeki, where (hey happen, by the adjacent 
CoKpi, from all Commotions of either kind j 
their Heights brmkmg thofe Blafts of Wind, 
and Fortlandi carrying off" thole Streams of Wa- 
ter, Si'iwards, from one Cope to another, 
which wou'd otherwife difquiet 'em ; as it 
chanceth in that Elbow of the Sea, on the 
Coafi of Peru, where Cairns and Hurricans are 
often found,' the Andes flieltering 'em on the 
Kajt, from the Trade-wind; and the South and 
Norih Capes keeping off the Currents, which 

pafs by the interjacent Bays inofFcnfively, from 
the one End of 'em to the other. 

The like Calms, and Hurricans, are found 
on [he South'Eafi Coaft of Africk, in a Bay ac 
the Entrance of ihz Coafiint'Current, from the 
Indian Sea into the Arabian Gitlfb ; which, ac- 
cording to the Seuih'Wtjt Dirtiihn of its Chan- 
nel, paffeth along thiiher; while the Jfle cf 
Madagafcar (heUen \z hom the Infults of^the 
South-Eajf- Tr^d^-mndi the like Harbour is 
, found for 'em, on the E^fiem Coajt of Cere- 
'__ mondel, when the Seuth-Eafi Monfoon ceafeth 
to difturb the Gulpb if Bengal ^ and a long 
Ridge of Hills proteins it on the Suiitb'WeJt 
■^ from the Tide, which is warded off all the 
, while. 

■^ In other Seas, the Tranquility of the Air 
1 Isfccured from any irregular or hafly Com- 
i motion of the Tide, by che Contlipation of 
'^fiifiiiy IJiands pitch'd thick together, to hold 
rrtwir Superficies /etf^^ J as are thofe, on the 
ftb-Eufi i.-f China f which, being interpers'd 
p with 
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with the Philipphte and Molucca IJlandf^ 
infefted by HurriatHy upon the break 
of the Minfoons into Calms, as to be 
nfiijig.'ibk : As alfo the Car'thees in tb 
where the Tides are weak; when thfl 
^afi Trade-wind chancheth to cmfe^ \ 
mil, are x&r\A^r'di7^mo^u.ninbabttable. 
, Yet fuch {unom Storms, which fesi 
liar to thefe ijlus, and fo dreadfully aS 
chiefly in Auguft, when the Sun is i 
*re of no knj; Continuance, or great, 
:or Anniverfatf : Some Ttars having t 
than one, and fometimes iot fevtrai e, 
gether, as Df. HaJlty remarks^ nmq 
' .Whereas the Traift of Sea before-o^i 
has no Trade-wind, nora variable; b 
;to be eoedcajin'd to perfetual Calmly i 
.with terrible Ti>H«'/er and Liihlait^i 
Jipequent, as to. be cali'd; The Sea of S4 
■has neither any fuch adjoining Coafi^ 
4t i' oor IJljndi to fupport its Quiet,, 
■^require in orhei- Seas.. 

But, as the joint Concurrence of t 
■f'tck and Ailantick Floods f as I have, 
iljaied in the iaji SeUim) confpir* 
- that Tract of Water, fix'd ; To iheii 
.mitant Cwj-cBfj of iVitd, fuffice to ion 
, other contrary Motions, from annO 
Air's Tranquility, for all that Space- 
extend tins Remark to the Fadfick at^ 
'the Nmh and A>«(i Tides have 5d 
nought to infulc each ocher at thei 
rence upon the E^tator, all along ( 
to China, for twt thtuf^nd Leagues [j 
yec they preferve the lame Tranquilj 
.cf AlCy andWater^foc/ofiroxj&vel^ 



r cbfervc/ in fome Seas. 

Ide theLwfjnocwiihftanding the Cowwer- 
ms of the South and North-Eafi Trade- 
fas Hydrograpberi defcribe, and Na-vlga- 
|d by Experience; who, failing Wefi- 
ffom Peru to China, bear off their 
||t on each Side of the Line, at leaft fix^ 

Fees, to take the faid Winds at their 
intage. 

tenifeft it is made, by the former SeBion 

miarhiis rtconcH'd , that the propet 

BiDine Motion of the Tide, is trud 
■id South, without any Detledion to- 
mfi, or IVefi ; fave what's occafion'd 
Wting Coafit, or Channels, of a differenc 
HD : And that the Eafiern Trade-wind 
nrally bene to diftra^ it, with all its 
nd North-tafierly Variations ,• the for- 
pending chiefly on the Meridional ?ref- 
me Moan; and the latter on the Air's 
■m, purfuant to the Diurnal Courfe of 
h And it is finally made remarkable, 

Pof Occasional Calms- -, that thofe 

bf Sea, wherein thefe Calws refide, 
nicans domineer, are only Elbows of 
b; or at leaft He little obnoxious to 
lurbance, from the two Motions of the , 
H Wind aforefaid. 
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CHAP. III. 



The Tides Courfe JelineateJy 

CHAP. 111. 

How the T'lJ: is propagate A^ anJ fpread ttid 
our Weflern Ocean; with fptQialK^a.\ 
to Time and Place. 



g^^^SlNCE I have hitherto onlyw 
^r T^ fiunally difcios'd the Nature of li.^ 
Sl^ Tide, and its Produaion ; intlu 
^H^«^^ former Chapter, with regard l» 
Time, and in the latter as to P^i 
thro'out the Ocean j without infifting fani 
on either of thofe Circumftances, than! 
draw the Ittjtavcei, forcmark'd, into one a 
tinued Series of Difcourfe, by way of Ci^ 
and Sffdi : In order to evince the SunM 
MooDj to be the fole (fficknt Caufes ofib 
Tide J and their PrelTure the infira 
Meam, whereby it is eifefted ; And thisnpoi 
the Atieltation cf (he daily Experienct,l 
COnfLant Ol/fervatioti of Ni'vigaiort ; as ftrrf 
their Sinfei cou'd inform 'em, and their W«4 
exprefs it. 

But as to the M-mner, how this great Wofki 
perform'd, efpecially in eur /Vt/hra OaJ 
which is beft known to us; and why kl 
propat^ated by Lihraxiott in the Ethiepuk P 
and rpread over the AtUmick by UndiiU. 
(which are caufed alternately by their P 
/cH«, and yib/evce ; ) hence 1 dcfign 
Place v/bere the Water makes, by ihe« 
jnon Limi of the SpUrt j and chiefly withR 



■^ as to Time and Place. 

gard to the NfU- and Fuff-lioon Tides, which 
jointly ohferve the fame Solar and Lunar 
Hours, and are thofe whereon the relt de- 
pend. 

And to exprefs the Time, wbtn the Water is 
^b affected j the Horo/o^/Ci/ Charatiiers I, V, 
JC, are inferted in the a^uarts within the faid 
Lineiy to (hew its Terms and Periods of T-mt ; 
■while the Darn interfpers'd among 'em, point 
out their 7c»f/r;wcf; and this Mo by a Map, to 
Ibew their Dillances, and Bearings, as to 
jplace ; that all may be render'd at one View, 
asvifible to the Ef(, as it is perceptible by the 
XTkJfrfianJing : And firft, by a Draught of the 
''Sea in gftral ; to ihew the Natural Conftitu- 
tion of the Tide, in its greaufi: Amfiitude ^ 
«nd afterwards by mere particular ones, to es- 
Ijibitits Application to their fevsral DiviJionSf 
!^ftcr 3 more fpecial Manner. 



SECT. I. 

0/ tht Applicmov of the Ttdt to the Ghbe in Gct 
neral ,- witb regard to the principal Lines of 
lit Sphere. 

NOtwichftanding our Terreftrial Globe 
were univtrjally furfac'd with Water ; 
yet, neverchelefs, it woud ftovp as low in the 
Moon's Prefence, and rehuud again as high 
ather Abl'ence, upon any determinate Point, 
kttwftn the TropUks ( where her PrefTure is 
moft intenfe ) as it does at prelent: And con- 
fluettfly, there mult be High-water wbtre 
^ P 5 file 
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I 5>2 The Tides Courfe delimaUi, 

ting of the Tides to the l^orwari: whidi, , 
being propagated by UnJulation, make nore- 
matkable Returns j their wavy Billows, eithei 
reaching the Feles themrelves ,■ or elfe /K^yf- 
^i'n^ at laft into fmooth Water^ fupprefsd by 
their own Weight. 

Such is the Thwy of the Courfe, and CoD- 
ftitution of the Tit!e, as defcribed by tfi( 
Lines of the Sphere, Upon a boundkfi OctiH 
Now, lo apply the fame to pradtife upon the 
Sea, asitliesadually <ro»/nWby the Coajs, and 
Shores, of our terraqueous Globe ; that what 
.S;)ww/ano» has already propos'd in general, u 
moft agreeable to Reafon, may be found by 
Experience, to be Matter of Fatft j in the Pli 
ces mofl concern'd, thro'out the Univerfcj 
I begin with the Difplay 



Sect. II. 

Qf the Tide's ApfUcaiion to our Weflern Ocean , 
avj;£ a fpccial Regard to ihe Bthiopick Otr 

vifion,. 

TO defcend from the Confideration of 
the Sea in general; to the faiiher in- 
fpedion of our If'efiern Ocean, in particular , 
Vvith reference to the Tide's Recepiion, it lie^ 
extended from the Artick, to the Avsanick pa- 
lavCircle ; divided into tv^o Seas, with aq 
ape» and free PulTage becwiit 'em, for the In- 
tercourfe of iis Floods ouc of boch Ni,r b an4 
Statb Lacitudtj; I^nd lo enter, in che jS># 
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as to Time and Place. 9^ 

Place, cpon the Survey of the Ethiofkk Part, 
wbofe Figure is pretty Regular^ and Situation 
more Orient ah^ it is obfcrvable, that its Eajtem 
Shore lies North and Soutby from near the 
Height of Benin y to the C^e of Good Hope, for 
forty Degrees together j to give the Morning 
Flood its proper Direction : 

And withal 3 to ferve for a Pattern, to draw 
the more Wefterly Lines of the Tide's Lihra-- 
^ion, Parallel to itfelf; and with a fmgular 
Uniformity amongft themfelves ( conformable 
to that which is already defcribed in the gene-- 
ral Map of the Globe ; ; and fo clofe to each 
other, thro'out that Sea, to the Eafiern Coafi 
of Brafil ; as to carry the Succef&on of the 
Tides, thitherward. Line by Line, concomi- 
tantly to the Diurnal Motion of the Moon^ 
from her Rifmg towards her Setting j as far 
as the Breadth of that Sea extends; while the 

South Coafi of Qnin^a, whicb ftrptcheth itfelf 
forward from Eafi to ^eft, along the Northern 
Shore of this Sea's Divifion, ferves for a Scale, 
to remark the Hours and Minutes of their Cq^i- 
^omitancy, for five hundred Leagues to the 
l^efiward: Let US COnfult the Pilot sObfervation, 

upon this Point ,* and take his Word, illu- 
strated with a Map that's drawn according iq 
Iiis own Dire<^ion, for an undeniab)^ Prin- 
dple. 

To begin the faid Series of Floods, at the 

lafiermojt Part of the Gulph, the Englifh Pilot 
ht Guinea, ailures Us,- " That at R. Gabon, 
upon the EquineSial Line^ an Eafi and by 
1^ North Moon makes High-water, at V^ ,• 
? ?nd ar /i. Danger, ^LnEtficrly does the fame, 

" about 
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94 ^/j^ Tides Coutfe dttintated^ 

" about VI: At Monamhj's Hole ^ an £«/, 
" and atiEaJt by S. Moon, at VI, and VI': 
" At Bato, and Camaroon, an Ea/?, at VI : So 
I " at R. Key, does an Eafi, and an Ej/? by 

I " 5PMf6 Moon, at VI, and VU; At Bmk, 

r " an Eagerly Moon fills all full, at VI i and 

i' " at Caran, an £«;/?, and Ea(t by 5. one, at 

I " VI, and VI I; and pafling along the fame 

I " Coaft to Gojjvcfj, a North- Eafi by E. and 

9 "an Ea^ N. E. Moon makes the Water flow 

I " there, at III', and IV;: And a little far- 

I " therat Swine, an E. Moon fwells the Wa- 

I ** ter, at VI : And following the Shore to 

\ *• the utmoft IVeJ}, at R. Strbera, the Water 

' " flows with anEdjf by South Moon, at VI |; 

So clofe does the Weft-mard Motion of the 
Tide, flick to her Diurnal Cowfc all the while, 
^^H iot five htirtdred Leagues together. 
^^B Now, to demonflrate that the Tide fol- 
^^H lows her faid Courfe, to the JVeftivari as 
^^" clofe, both for Saccf^fiM of Time, and Height 
r of Water, and flows as conftantlyat XII, up- 

I on the Parallel of 45- Dcg. S. LatituJt j as it 

I dorh upon the Equator near VI, along the 

I Coaft of Guinea. 

I Ftrjt, As to the Account of Time; the W^ 

L ter flows, on Change-days, at V»rt Defirt, ta 

I 27 Deg. S. Latitude, upon the fVefi uimerica 

I Shore, cxatSly at XII, the Moon being verri- 

I cal ; and. Secondly, As for Udght of Flood at 

ji Deg. S. Latitude, It is not wanting in the 
R. Gahgos, upon the fame Shore, ( which 
[ Hfeth and felleth 60 Feet ) ro equalise ours on 

I the ffr/?er» Coafts of Europe^ ac the fame Dig. 

I of A'. Latitude: Without the Concurrence of 

f the jwc/iniw^ Shores, and JJmJoii/ Bottoms, very 

fit- 
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as Jo Time anJ Placci pj 

lent in out mtrrow Seas ; and fo may 
^ov a Standard both o£ Time and Tide, 
k the faid Amiriciin Shores, from 47 Deg. 
liDeg. 5. Latitude , that is, from C. fi/ww- 
fc. Horn; the various Ins an Outs of the 
ft DecU'v'tty, being confider'd. 
bil if itbeoi;Vfif^, that, in the Mouth of 
MegeUutiick Streight ( which lies but one 
pee from that Ri-ver, and fcaree 4 Deg- 
ithe faid Por/J the Flood tifeih not half 
M as at th6 one, and yet make^ High- water 
ri} aw Hour, than at the other: It is re- 
U that the Streight is flooded there irregu~ 
tin both refpe^s : For, 
L As to the forma; vix,. That it rifeih 
IFathom inflead of 10, as in the faid 
■ J the Bay, which is the Entranct into 
kid.Streight, tontToiiing its Sides towards 
iottom, into a narrow Gullet, opens itfelf 
k into a fecotiJ Bay, of an equal Extent : 
l|e the Flood, by its paffing rbro' it out of 
JKie into the other, lofeth half of its Height 
B former ; and rtpajfmg ic, keeps up its 
■is much, by way of RQftltutlon; efpeciaU 
Pkng fwell'd by the Occourfe of the Stteight's 
>»7 Current, from the Enfi ; the Tide of 
■3 and Ebb, runnitig fo jlTon^ hotb ways, 
fcately, as not to be Uemni'd; the' fcaree 
I difcern'd in the Sireigb.-'s Mcuih, which 
Is fix'd all the while, within the Com- 
f 4 Fathom ; as being the AiM« betwixt 
•o Gailezo's Extremes, wiiich it never 

fc-, Forafmuch as the Streifhi receives the 
in ample Manner, with an <ip:n Uuy, 
iii raiid ptopoicionatSy with in :»iream, 
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which goes ipn dtesyt^ 'till High-wa '^ 
.Whereas i» Cnrient, being (IraimJ hfi 
S<Ad Gullet, goes enertMpiguH the whil«,'l| 
laciec mnft needi take off" the 7^^ of tk U 
3ner, -at lealt «« HuMrfoonec tliaii onJiMrjv 
Hence it comes CO pafij ttar^ ^s theTidebidK 
'Strtigbt's Membj neiiher«lWctl d fo high, mi 
fnnk fo lorwas -in 'the Ri-mr GSepi; i"' 
y/ithal firrceaf^th to rife, before it doesfon 
Yort Dejirtj yet, at all three Phces, theiwR 
Tidal Supplies were added and wirhdMwn,J!" ^^ 
■theyiiwe. refpet^ive Infignts, and alfoioi^*'''^'' 
-Ibleafure. . 

After all, iince the abovefaid Tide 
oekherifflied oat of the^.Kafi, whence &o.^ 
Sm nor Omlfb coa'A be found to fupplyu;* 
nor was ic turougfat along by the CHrrent fiont 
the ff^efi^narJ, whjch diredly oppofed itsConrfc] 
mach lefs was it favour'd by the AtUntkW 
Flood out of ihC' North) which bore cp 
ftrongly «£«■«/ it j but was wholly fupply'd 
by the EthiopUk TraA of Sea, which lay 
open CO the SiJMti. And in regard the Ti<ie 
between the Latitude of Port Defire, andths 
Kiver Galkgosj nioft abounds with Water, and 
at XII, when the Tide at G^bon wanes it « 
VI, and on ihe Converfe ; hence the one 
muft needs fupfh the other ; and both Trads 
muft be equally co-extended Eaji and /f/, 
to do it fucceffivelji, according to the Diursel 
Conduit of the Moon, already defcribed. 

And their mucual Correfpondence is kept 
on Foot by Lihaiion ; as plainly appears by 
the Count rpofing Tumours, at each End cf 
thcBallaKce; the one near the MagManUk 
5rr((|-6f, which is vaft for Height i and the 
other 
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oAer Qpon the faid Soutb-Gaintan Coaft, 
which is as formidable for Sfetd and Force i 
While at Sc.H«/en's, near its Axe, the Surface 
of the Water rifcth or falleth [caret a foot: 
Each furmfliing the other with new Recruits 
of Stream, and fetching 'tm cf again altcc- 
nately, without Iniermiflion. 

Thus the Tidal Tumour fwtUt with the 
rifing Moon, and finks again in the Etbiepick 
TraA of Sea, with her Southing^ Prcflttre up- 
on the E-juator i and the Lineioi its alternate ' 
Affroacb thereto, and Recefs from it, lying 
Vardlil to the Enfiern Coaft ( which gave 'em 
their ftrft DireAion ) fall VerpenMcuUrly upon 
that Line, with the fame Uniformity, that I 
have already defcribed, in the Univtrfal Maf 
of the Globe ; while the Moon, purfuant to 
her Diurnal Motion from Eafi to Wtft, fuc- 
ceffively defrejjetb the Water's Superficies, 
■uiifbin [he Tropicks ; to rail's it again by Li- 
bration, bcymd'tm, at the very /aw»Inftant; 
that, what llie txftls by her Preffure, from 
the one Side ,- may be fetch'd back ugain from 
the ctbtr, by iiioviniVtigbf, with an alternate 
Reciprocation. 

So fitly, in every refped, doth the re- 
gular Appearance of the Eihiepick Floods fall 
in C for an Example ) to eflablilh the Preli- 
minary Account alieady given of it, in the 
Defcription of the Spbere in general; not will 
the manifold Anomaly of the ^(/aariiri Tides, 
when duly confider'd, more prejudice the 
Validity of that Gtmral Rule, by way of £x- 
cep:iofi ; than the Conditional Provifo's^ do 
the Obligation of a Bmtl ; but, on the con- 
trary^ 
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trary, feive both to expltutg and n^int it: 
Let QE fry the Experimsnt. 



Sect. III. 

ffiif the- f^tUmick FloaJiinot de-mlvd ManJif 
to tht Weflwatdj like the Eihiopick j Ut 
maiet full Sia from lARtoWe&j at the fim 
Infant. 

I "TTirHEREAS the Lines of theTtitsU- 
iVV iratioHf He fo uniformly extended 
[ .fJortb and South, on the Ethiopick Side of the 
I C^MineBial Line, as I have declaredj to gifC 
I its Floods, and Ebbs, a fuitable Redprecatieti 
\ on the contrary, the AilantUk Divifion of oat 
ff'eficm Oee^iTij being neither of a ReSiiiatM 
Jigure, to give 'em any fpecial Oire^on; 
[ por of a regular Shapt, to conform 'em fuiiabiy 
I iiach to other } all the faid Lines, are cob- 
1 ^fedly mvalvd into one ; and that alfo, be- 
comes as variomjlj defidUd either to the Etfi, 
or iVeftiDard, according to the Declivity of 
its Shores ; Cafe Firde, and its adjacent IJUaii, 
giving that Atlantick Flood, at its firit Ap- 
pearance, a Wefierly Turn towards the Ctri- 
trees, for at leaft twentj Degrees i which the 
Coafts of Florida, Virginia, cft. up to Not^ 
fiimd Land, as briskly return full thirty Degrett 
again to thcEafiwird; and it is ftill devotv'd 
from both Sides^ into the Middle CbMnel, when 
it rowls with moft Freedom, and muft flow 
all at once, as it were, with jmt dtitU Mo- 
tion. 

Bcfidci 
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Jefides, the Bhiwnefs of the Meon's At- 
fhtre, univcrfally atFefting the whole Sur- 
' of that Ailantick Traa of Sea, between 
- tticTropckt ( ask were a i^ie J, without any 
confiderable diffirince of Preffure ,■ the pon- 
derous Self-coherence of the Water, fo general- 
ly affeifted at once, caDnot/«ccf^W^refentthc 
'\ ■Iiiipreffion, with any fenfible DifiinBion j and 
■ ^nfeguently its Superficies maft fall or rife 
ftgethtrf co-exienfively from Eafi and Wifi i 
fcoai the African, to the American Shore ; 
jbat is, from the *we End of its Tidal Axe^ to 
J the ether ,■ as it plainly appears to do, by Mat> 
B eer of Faa. For, 

e . Ai at Cape BajaJcrj at the Eafi End of it, 
, oa the African Side ; the Water fiows with a 
^ S. Moon, exa«aiy at XH ; (6 alfo at Carelina, 
J, in the IVefi, on the oppofice American Coaft, 
J kfwells with an E. S. E. Moon, at VII ; ; 
g being diflant from each other jtvent^Degreei in 
j Xongitude ; which correfponds to four Hours 
g. ■sad an half oi Time, upon the Horofeepe; 

I which being ii^«i/ to VII j, mattes the Num- 
L ber XU compleat, for the Water to flow, at 
^ the tv/o fo far Mfiarii Places, juft at the fame 

Moment. 

' Aiaitif Since the faid Lthrative Motion 

ftii^ly requires, that the counterpfing Arms of , 

ththallatiee, be difpos'd jointly the one to afctnJj 

* and the other to defcenJ at che fame Inftant ; 

. and confequencly each of 'em, according to 

ail and tvery Part, at whatever Diftance from 

jhe Axe, muft attain at cnce Co its utmoft 

Ingk, or Depth rel'pedively : So muft the 

Ulairick Tide acquire its Summits of Flood, 

r £bb, at the fame Time, at all Difiaticti of 

La- 
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Latitude from its Northern Tropiek, tO forty-fi'vl 
Degrees of Latitude ; and as far towards the Eajf 
and ffp/, as its /,(^rdf(o» extends: AsitaiauaU 
ly happens, at Gay-Head in New- Eftgland • 
where the Moon, at 5. E. by E. make High- 
water at Vnif,* being diltant from Caro' 
' Una fif I eeti Decrees N-l^Wtade, and abouc (/ev^fl 
Deg'tei in Longitude,which correfpcnds to " 
gmHour; which, being added to the VII i 
Carolina, adjufts the Account of the Tide at 
Gay-Head;^az Villi, to an hjtant ; without 
atiy Confideration had to the Dittance in La> 
titudc at alt. 

Moreoverj forafmuch as the Moon's Pref'- 
fure, affeds the v/bule Space of the AtUttticl, 
between the Equator and the Tropick, co-ex- 
tenfively from Seuib to North, as well as from 
Eafi to iVefi ; and with that Conformity, as 
to raife the Tide by Conlrapejition, at all the 
three Places above-mentioned , at the fame In- 
ftant, tho' it Jo great a Dijtatice from each o- 
xher, both for Longitude, and Latitude: 
Hence the Tide fo rais'd, to anfwer the Pref- 
fure's Extet>/ii,n, tnuft affe<9:, with the fame Re- 
gularity in every refpeft, not only the fofa 
Mfiiins Places, and the Linet of Diftance be- 
tween 'em } but atfo the Area defign'd there- 
by, and contained therein : That is, the 
v/bole Body of the faid Water, between the 
Irafickj and the Parallel oi forty five j from (be 
•African Shore to the American Coaft, fo as tO 
ifwell ic all at once, according to its whole 
Extent. 

And, if ic be ohjeSled ; That a Seutbiw^ 
Moon makes a regular Tide, upon the Ctniir 
of the Atkmickj ac XII \ as being direi^ 
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hfmerfofei to her Noon- dead Preffure^ be* 
tween the Trcpicks, at VI; an Hour later, 
than at the three Tlaces above-mentioned j as 
appears by the Tide atC. Bajador, which alfo 

makes with a Southing Moon^ fifteen Degrees 

more co the EaftwarJy an Hour fooner than it ; 
and confequently fo much fooner than its 
other two contemporary Floods at Carolina, 
and Gaj'Head: It is refljd, that the Tidal 
Tumour is rais'd over-hafiilj, at all thofe three 
Tlsees at once, by a prepoilerous Check : 
Firfi^ at C. Bajador, by the inclining Shores 
of the Cansrj IJlandsy comprefling its Stream 
on the me Side, and of the Continent^ on the 
ether : The like is done by the Carolina Coafi, 
in OppoHtion to the Bahamean Bank ; whichj 
opening wide to receive the Stream, contraSs 
it to a Point in the Mouth of the Gulfh of Flo^ 
rida } whofe Current drives the Flood with fo 
liiach Precipitation againft the Shore, that k 
makes at VIU z fullHour fooner, than in 
AMey R. tho' upon the fame Coaft, and not 
above (wo Degrees diftant from it* Laftly, the 
l^romontory of Gay -Head (as C. Valrnas at the 
Entrance of the R. Gojaven ) hafteneth the 
Flood as much fooner, than it makes in the 
Virginean Sea, whence it fets ; or, than in the 
Gulfb along New-England, which receives it. 

So exaft is the Conformity of the faid Pri- 
mary Tides, with each other, between the 
Tropick and the Parallel aforefaid j and ( ab- 
ftrading from the Impediments of Coajls and 
Sbores) with the Central XII, which, in the 
Middle of the Atlantick, has free Liberty to 
f^ell and fink at regular Hours, without any 
Diforder j and fo well prepared is the flan of 

Q that 



the Libration of the Fritnary one. 

NOcwithftanding the Co-exten(ioi 
Moon's Preffure, to all that T 
the Atlantick already defcribed ,• fo as 
juft the Primarj Tide CO icfelf, throW i 
Extent of Sea^ to the fame Iti/ianty fr 
very Nature of its Libration ; yet, as 
Part of the lame Tidal Wave, whicl 
clofcft to the Sea's Central Meridian^ v 
fowls in deepejt Water, and flows in 
reSlefi Channel, from the Tropick, itsf 
Jxe, towards the Pole} it muft nei 
higher than the reft of the Ocean : J 
farther this Flood paffeth hejond its . 
more it muft be advanced, even to t 
mit of its Lift, at the Parallel of fortj 
frees Latitude ,• at an equal Diftance 1 
Equator f whence it was forced: A 
upon its Return thither, \t finks agaii 
deprefs*d by its own Weight i and r 
round its Aoex. bv ReCult. T as a Ston 
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:k'd in the M^p wich Xll ; where thi 

fii] Meridian of tlie faid Sea, iiTtrfcHi 

•arallel of foriy-five btgrees Latitude, 

le its 7>tfwi/«/jDw is made : And the ctter 

extended Eaflward, to the Promonto- 

Europti as for Inftanpe, to C. Finlfitr 

'pain i and turn'd thence Weflward, to tho 

■iatiJs of Ametka, lo Manomy Point in New- 

/.«i^; Whence it will plainly appear j 

their oppofite Shores lie at zhomfixi) Dt- 

< of Longitude from each other, as ra 

r ; and allowing the Diurnal Courfe of 

Moon fftun Degredj for an Hour, they 

t four tiours DiftanCCj of Time ; which is 

S dccbunted the Diameter of its Circuit, 

pbere of its Ai^ivity, within the interja- 

Ocekn. 

n<I, forafmuch as the Moon cannot reacfi*^ 
taid Ctntral Meridian, to makeHigh-watetf J 
;r Central Noon ftead XII, 'till (he has; 
d the Eurcfcun Promontories thirty Def 
or two Hours, after her Southing ac*l 
^'(f; And paffingforwardjfff«» Degrees? 
ler, to the IVeflward of the (aid Mertdinti, 
65 High-water at the third Hour after her fl 
'ting at the Places aforcfaid ; that is to, 
at III in the Afirman; according ca * 
Tvation: Hence it is manifefl, that while ^ 
\dvafic:s forward If^ejierly, fifteen Degrees, ^ 
me Hour, upon the Hi^roftape ; the Tide , 
"etb icfelf kack again to the Ea^ward, thir- 
legrees upon the Glohe, as far as C. Fini/en 
dW, in regard Mcnsmy Poi^t Hes to the 
fard of the faid Central Line, as C. Finipfl^ 
to the Eifiward thereof; and both at' 
{ Degrees, in £(":£itH^f, didancefromitj 
Qi to 
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fo that the Moon, at once, appears at did 

former Place, at X in the Mdmitig; andattk 

later, at II Afternoon ; and when ftie Culmi' 

nates upon the Central XII, as lying Ejnii', 

fiant from 'em both, and being the Point fn« 

whence the Tide diffufetb itfelf, towards fcii 

Places with eeiual Speed ,• and confequently, 

afFeds'em at the fame Time j thco»e,as« 

XII at Noon ; and the other as at II in the 

Evening, with regard to her frefent^QSm\ 

Yet, in Confiderationthat High- water rwcWJIf/^ 

neither Place, 'tHl (he has pafs'd the faid Unj '^ 

fifteen Degrees to the Wefiward j that H«i 

Space, which was added to the II at C. Tvik 

to make Tide at III ; muft htfuhfirsSd noi 

the XII at Mammy Toint, to leave XI oolji 

according to Obfervation. 

Now, to turn the Compafs around upon tk 
Central XII, according to the /lw« Extent! 
as loon as this fpreading Secondary Tumooi 
toucheth C. Fwifict at 111 ; it doth the lib. 
to the Eiificrly Prcmontories of Eurcp] ftoj 
the utmoft North of Ireland, to the farth» 
Scutb of the C.inaries: So on the oppofe 
Coall of yiimricj, the faid XI, is deriyel 
from M.s'i.rKy Feint in Sc-sV-EngUJ,totir 
,'.-,,.•:■') .^;i\r, Ejhn H.rbcur, t\\Q R,?cnt9Ml 

<'\\ tow.ncs the Xjr-j.\ird, as far as theCofrjl) 
p.ilVof our c\'- irv'j;;f»;, and the Sphere ofijlb 
.%.'•. ;.;i, cx:er.^5,' while the Friwfj^f^t 
i,:i\^iL•^:^c JC;c; ;-v./;r of i:s Circle, teyoMi: 
th,iC i\:cr:; f:cm C. E.i.:,:cr in /frkl At 
i\ ;.'...' ; .ir.d rner.ce alor.g the /!»»^ 
.^!\^.:>, u-.^ CO G:j'fi,.;J in Xcit'-EF;|W)*r 
i;^' '■ K l!v.\i:;: r'^S."^ ixait was theAccoB*! 
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fast how it comes to pafs^ that this Secondary 

Sort, which confifts or owe fingle Hour's Diffu^ 

fimj fcou'd affe<a the Places aforefaid, three 

Bimrs later than they ; will more fully appear, 

in the following Sdllgn. 



S E c T, V. 

pf the mutual Occurrence of the Primary, ani 
Secondary Tiies^ at the Places aforefaid. 

TH E three Hours Precedence of the fer-^ 
met Sort of Tides, being already e- 
vinc^d, by many Inftances produc'd for thajt 
parpofe; and concerning their mutual Occ^r- 
fences, I here only infiil upon thote four Vlaces^ 
which are remrarkable, for the joint Ccmhu-' 
gnce of both their Circuits in one, ^iz,. at 

jC. Bajadory and the Canaries, on the African 
Side 2 and Gaj Head, and Manomj Point, on 
the American Coaft. 

Concerning their former Conjundion, the 
Gulnean Pilot, tells US in general Terms ; that 
a S. Moon makes High- water at the faid Cape^ 
9a XII ; and a S. JV. Moon*, at the more JVefier'^ 

}/ of thofe IJlands, at III ; that is, three Hours 

mer; leaving us to calculate the feveral In-* 
ftints of Ttme, and Points of Place of their 
litamtdmt Occurrences } from her correfpon* 
dently diverfe Afpeifts, all thQ while. 

Contrariwife, our Weft-Indian Pilot, to fa- 
{&fie our Curioficy, even to the niceil Parti- 
ftdars of tiieir faid Occurrences, from Gay 
6ead to Manomj Point, in both refpeifts : Af- 

^ Q 5 ter 
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ler an accurate Defriptioi of the Coaft cf 
^ew-KnglanJ, he gives u^ a general TUe-Tahls 
for the whole Extent ^ to which he fubjoinsa 
Jiiaf, which fpecially exhibits the Situatm of 
the Gulph, on the Somh-Sidt of 'thofe Territo- 
riesj where the Tide arrives firft at Ga^ Hmd: 
From whence the Tuk-T^hU defigns its Tra- 
verfe Paflage, for ihme Hours Space ; that is, 
from Gay HtaA at VJU ;, 'till it meets with 
t'^i^ Secondary llAc, at Mjmrnjt Point, af XIJl 

to make his thee Huun Computation of thcit 
Occurrences here, ro corref^iond exaiily wfth 
that at C. Bujador ; and withal to exprefs, af-. 
ter a more fpecial Manner, the rohtj, and 
Iftpantt of the Performance. Jake here (ac- 
cording to the Pii'oi'i Appointmentj ) 

XI:>£ General Tide-Table of New-England,, 

Um. 

. Ij7.,^ndC^y-H>ad. S t S.E.hyE^- Villi. 
y HarbourofWcw-LoB- 

* I E^Jl-End of F'Jhir'i 
a I I/!i, and Tarpsltu- v ^ 

5 I The Hirft-Rgct, and 
•£) I Call-Page. 

n- I Mummy Ptint. 

* Plimemh; and 5cj?( 
■ I Harbour. 

L PenequU, River, 

To defcribe the Courfe of the Tide, thro 
that Coafting Gulph ; according to the T* 
V''s Account, and (he Mafi Direiftion i 

Fir^, The Flood fits from the 6'. Sea intu 
that Gulphj thro' the Sireiiht between Long 
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jJJIe Zfid Martha s Vineyard; and is divided in 

(UsPaflage^ into a Wefiern and Eaftern Cur- 

f rent J the former, being de'flcded by A^^»/^ci^ 

i Toint, towards the N. fF. Cape of Rlock-Ifle; 

I while the Backfide thereof, defletas the other 

Branch of the Stream Eafiward^ towards Gay 

ilbad; where, upon an e(]ual Repulfe, the 

Flood is made to fwell at both Places at once, 

•to wit, at VIII ?; an Hour /(?owr than elfe- 

. where, upon that Coaft ,• but exaSly when 

^ it makes at C. Rajador ; tho' above a thoufand 

!; Utgues diftant from it. 

. Ncxty The Weltern Current, defleds its 

?^Courf? to the S. End of Ftjhers'lp, while the 

ii^em paffeth to Tarpolin Cove f and both 

\wll at IX, ( which is near the regaUr Hour ) 

jn accord with the Central Flood of the ^r- 

Imick, at XII ,• which, being alfo of the 

%imary Sort, and rais'd by the lame Libration, 

fwells near the fame Time j all Impediments 

being remov'd. 

• And, to pafs from FiJhers-IJle, to the Horfe^ 
-Utfce^which runs between it and GhS 7/7tf,where 
Jthe Water ripfles for haft, both at Flood and 
pfebb, tho' the Channel be twenty Fathom deepj 
fyct the Tide ( having the Gulph to fill as far 
^» NeW'Tork ) floods not, 'till the Eafiern Cur- 
fmt have crept over the Sands, to C. Page ; 
that j$, at X J J an Hour an a half later, than 
It the S. End of the aforefaid Ijle^ 

After all, this Stream reacheth Manomy 
?fMt, atXI^, where it meets wjth the 5f- 
mdary Tide ,• which arrives there ifrom the 
'intral XII, at the fame hfiant ; and three 
jBwrj later than it made at Gay-Head, viz* at 
ff HI i i and at the fame three Hours Diftance, 

Q 4 that 
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that the Secondary Flood occurr'd to the Vrl^ 
maty XH^ at C. Bajador, viz,, at III Afterr 

noon. 

Hence plainly appears, i^. That the Pr/- 
fnary Tide, which devolves from thQ Centul 
XII, requires only am Hours Precedence^ to 

fpread the Secondary one over the Atlantick, to 
the utmoft Extent of its Circuit : zdfy^ That 
it acquires but one fingle Hours Acceleration ex- 
traordinary, by its Appulfe to C. Bajador^ aii4 
Gay- Head ; where it obtains zfecond Hours Pre- 
cedence, before the (aid Secondary one: 
%dlyj That the third Hour is advanced only re- 
fpedively, to the different Vofition of the 
Moon i which^ by her Diurnal Teodence to 
the Wefiward, fifteen Decrees beyond the Ctn* 

tral Meridian J feems to add XO the Eafi&tlj^ 

hound TidOy an Hours Retardation; to make 
at III, inftead of II Afternoon j as it doth at 
C. BajadoTy in refped of the Canaries : And 
contrariwife, from the Weftwardfetting Flood, 
fubjir^5is the fame Space of Time, by her 
Tendence to the fame Point; fo as to make it 
flow at XI, at Manonfy-Pointy inftead of XII; 
that, as the Southing Primary Flood, at C.Ba- 
jador, preceded the Secondary III at the Cana- 
ries, at three Hours Diftance ; fo may the Pri- 
ntaryVllljy ^t Gay ^ Head, correfpond to the 
Secondary XI ^, at Mammy-Pointy to an Inftant. 

So exaft is the Accord of the Primary Tides 
of this Sea, as to reach their Summits every 

^bcre^t once, by Libration; and their Secondd" 
r/ ones, which fwell by XJndulation, flow at 
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IS iqnal a Time^ around their Circuits : And 
both Sorts^ obferve as percifely a three Hours 
I Diftance from each other^ between cheir 

f Northern Troftcky and the Artick Circle ; as I 

have demonflrated : And^ to evince^ that they 
hold as Arid a Correfpondence^ both as to 
Ttmey and Tlaccy with thofe on the other Side 
of their common jixe^ between the faid Tnh- 
fick and the Equator i 

Fsrfi, concerning the PwWry Sort: Where- 
as the Water flows upon the Central Me^ 
ridian of this Trad of Sea^ about twenty -three 
Degrees Latitude^ on this Side of the Tropick; 
it is anfwer'd by VI^ upon thtfawe Meridian, 
where it Interfed$ the Equator ; not far from 
ijle Caj4na, where the Tide makes at VI : And 
at the Mouth of the R. AmaxMes^ a Quarter 
qi an Hour l9ter ; which correfponds^ by 

CoHnter-Ubration,, to ^VLztC.Bajador, toVIIJ 
Sit Carolina y and YIIU- ztGay-Head^ &c. as a« 
forefaidj at th^fame Time j tho' diverjly deno* 
miqated by the Moon's different hiiptdt ta 
thof<? three Places, ac one and the fame indivi- 
dual Ihft^nt. 

Next, as to the Secondary Tides^ which are 
defleded from the Primary XII, on the Cen- 
ter of the Atlanticky towards the Eafiern and 
ffefiern Shores j the III', defcribed on the 
Wefiern Promontories of Europe, and Africk, 
on tbk North fid,e of the Troftck ; are anfwer'd 
by IX% on the other in the South ; at C. Blan-- 
CO, and Sierra Leone : As the Xl% along the 
Eafiern Coafts of NeW'England, are, by the 
IV \ inftead of V^, at Surinam C if it had lain 
H an equal Diitance from the faid Mmdian ) : 
^ ^ To 
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To antwer the faid XFj ztjix Hour's End j 'vH. 
As at che/arw«r Place, near an Hour before 
the Moon's Southing ; fo at the later^ as long 
before her Selling i to make their Returns/s 
heur!^, from each Side of the Tropick, alter* 
. nately j whether they be of the Primary Son, 

[ made by Libralion; or of the Secondary, which 
are deHeded from *em by Undulation, at thrtt 
i/t'«r's Diftance j and happen fo much later. 

Such is ihi general Mcord oi thefe TidsSjiii 
all VUcti, and fo mutual is their Correfpon- 
dence of riiher fort, amongft themfelves, oa 
each Side of t)\z\z cowmen Axt : And their Mo- 
tions are Aill fo proper, and fitly adapted to 
\ the flaces affign'd ; and their Performances fo 
L 4iftind, and purfuant to each other, that 
I they mull neceffarily depend upon ferae Uni- 
\ Vtrfal Caufe : And ftilt keeping as exaA Touch 
' with the Courfe of the Moon, in all Cafes ; and 
moft refenting her Prefence, by ftoopipg 
lovefiwit; and the Water mounting ii^ir/ 
in her Ablence, by Rebound alternate^ ; her 
Preffure mvi^firfi caufe them, and their own 
Weight Advance, and propagate 'em afterwards 
by Lihati n, and Undulation (as aforcfaid ) 
in the wide Ocean : But, left the great Di«r- 
ficy of their Performance, in this moft irrtgv 
Ur and unaccountable Sea, fhou'd feem particu- 
larly to obfcure this great Truth, and raife 
Doubts to (he contrary j I ftiall endeavour to 
clear 'em ail off, one by one, in the foUow- 
ifig SeSion. 
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as to Time and Place. 



Sect. Vr, 

'w^ Trregakritics flf lie Atlantick Floods, 

amin'd, and dear 4. 

IRST, Whereas it mzy bt ohjtBed, tha(:5 

the Jtlantick Ocean, being of no regular^ 
rre, cannot admit of a Center in tho^ 
:eft Senfe, more than any ConickSeiftionJ 
'rcU excepted : Anfu'. What I aflign, is' 

fiich a Point, or PUct, as feems to b^' 
I regarded by the Tide's D'tffufjjn-^ as fpread-' 
irfelf from thence with moft E^aaliry, to- 
ds the furrounding Shores, 
el!y. That no ene Place feems affignable, 
;nce the Tide can poffibly fo affei^: the 
Shores, as to make at once, on the JVeJinrt 
tnontoiies of Ireland. France, Spain, and 
Bgrf/, whofe utmoft Points He almoit in a 
? Line, for ntzr five hundred Leagues togc- 
": Mfw. Yet, that Part of the ^(/^jj/iVi, 
ch is affedcd, being partly Triangular; 
"ieTropUk, which is the Jxe of the Tide 

;fFe(fts it, being its Bsfis; a Tumour of 
,e Figure, and fuch as the 'American 
on the one Side ; and the European, 

African on the other, will admit; and 
Ch is form'd, as in a Mould, by their Re- 
:ion ; is fufficiently accomodated to com- 
C the Work, at near the fame liiflant, on 
he Shores abuveCiid. 

fUy, To urge this Difficulty farther ; it 
ns not praiaicable for the faid Tumour, to 

h the lioltnm of the Bay of liifcay, even to 
" 'outh of [he Ganone, as foon ( within 
half 



qnendy the Jeepefi, to make way for it, 
other on the Coafts of Europe, or clfev^ 
(that one, near the C, of Good Hope^ cxce 
And, on the contrary, were not thi 
Promontories fronted afar off, and gua 
Shallower Water, and fhelv% Bottoms, fn 
hafly Approaches, and Infults of thofi 
Tumours, they muft neceffarily be 
fooner, than they be at prefent. 

4tbly, Yet be the Conveyance of 
Water, zsfpeedy as it will, the Centra 
of the Atlanticky cannot be diifufed 
Sreigbt of Gibraltar , by Anticipation ; 
as the Moon Souths upon it ; which 
an Hour and a balfhtiotQ the Sea be f 
on the Great Meridian ; Anfw. To tl 
reply d ; that the Moon brings along \ 
thither another Flood, by her immedia 
fare upon the Mediterranean Sea ; wh 

itsOccourfe with the Ccwfrj/Half-Tid 
Atlantick, jointly fwelleth the Strei^bt 
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the Afidland Floods to haft en ic ; nor can it 
proceed fo fpeedily from the Central Tide of 
the Atlantick^ at (o great a Diflance from it : 
Anfii;. Nor is it reqaifite to flow from either of 
em I or partake with 'em ; more^ than to be 
ilfo fupply'd, immediately with Water, from 
iifitbin the Troficks ; and by the fame Tidal 
Undulation^ which repteni(heth the reft of the 
Atlantick, and at the fame Time } having its 
proper Channel, between tht Canary Jjlandsznd 
the African Shore, to convey its proportionate 
Part of the Stream all along, from the £f ni- 
tor^ thither ; as foon, as to any other Part of 
the Sea ; and by Inclination of the Sborei on 
both Sides, to raife the Tide there an Hottr 
fooner^ than at the Center of the Atlantick itfelf. 

6thly, If it be ftill infiftedon; that, to the 
contrary, about Cafe Canthy near the Middle 
of the laid Shore, between the faid Streigbt 
and Cafe Bajador, ( upon both which XII is 
affix'd) it Hows not 'till I ;: Anfw. It is not 
to be wonder'd at, that the Flood fhou'd come 
fi) much later J to the Middle of that Coafting 
Current, than to both the Ends thereof, upon 
Whofe Floods it jointly depends; as being the 
proper Caufe, whereby it is produced ; and 
Confequently it muft (well later, and not with- 
draw I'tfelf again, 'till after their Departure. 

7fA/y, If the Tide feems to be either too 
auicky to make at Cafe Bajador at XII; or too 
Jiavfj not to reach I C^iy^rjf *till III, after- 
wards : Anfw. At the former Place, it is fuj- 
nifti'd wich Water immediately from the £^m- 
tor } and is withaU^ accelerated by inclining 
^bores : Whereas, at the later, itexpe<^sthe 
Defiuxion of a Secondary Flood j three Hoars 

tonger 
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longer^ from the Center of the Atlatniikf to 
which it lies expofed. 

8ti//, If it be objefted ; that, at C. BUml 
it makes fix Hours later, thaa at the faid Jj]t{ 
to wit, at VI -y tho' both lie in the /iwe Df|f«t' 
of Longitude ; and in Latitude no: above/a 
Degrees diftant from each other ; yinjw .- Iiii^ 
becaufe they lie on liferent Sides of their ^j 
and fo are counterpofeJ to each other, ar/j 
HcttTs Diftance, tho' they lie fo near together. 

9ihly, Yet it does not appear, why S'smi 
'Leone has two difiivB Tides, the one at VltU, 
and the other at IX 5 ; Anj'n: It is, becaufff 
,they are derived regularly, from two as jffi& 
'ferenily fituatetl Oceans: The former fromtw 
Etb'wpick, and the later from the Atlamick\ 
'and they conefpond each to their refpeai?* 
Tides J the Vll, being confequenr to that oT 
.R.Serkra, which fwells an Hour before iii 
"and the IX to the IIP, on the IVefieraTrsmm- 
Jeriei of Europe^ 5:C. 

lothljr. At R. Gojavers, 'tis Tide tive Hem 
'fooner, than at any other Seaport, on all th? 
fame Coaft : Jr/f3i>. 'Tis, in legard Cspc ftU 
mas over-fhooting the reft, dritjes the Currert 
of the Sea into the Month of the River, witft 
fo much Precipitation, as to hafien and raift 
the Tide, at their jwnf Jppulfe to the Short 
10 a greater Height, than to be kept up any 
longer to the lame Pitch. 

iiihlf. The Water floods twice, at I. Oji 
na, at two Hoars Diftance: Anfw. That is ifl 
fay, ovce, being ever-baftily fwell'd, like that 
at Gojavers, by the joint Affulfe of the FloOf^, 
and Current, to the Shore fomuch too focnj 
and the/eeeni Time, not bsfore the regular 
Hour. L'p 
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Lafilj, The Flood at R. Gabon at VI, anti- 
cipates thofe on our Wefitrn Trowontofies^ which 
fwcW not 'till the third Hour, after the Moon's 
Southing upon 'em ; and ihou'd happen at 
IX, to correfpond with the IIP at the C. cf 
Good Hope^ beyond the South Trofick, at fix 
Hours Diftance : Anfw. The Parity holds not, 
on a double Account ; this Flood at Vl/ be- 
ing Primary j the Stream which fupplies it, 
cleaves to the North and South Shore^ which 
juts out into the Ocean to meet it : Not a Se^ 
condarj one ; to expect the Moon's paffing for- 
wards two Hours, and the Flood's Retura 
baclc to the Shore in the tl}ird Hour, before it 
can poffibly happen. 

After all, if it be ajutjikndy why R. Gojavm^ 
Caran^ Rey, and MonambaS Hole^ each fwell 

twice in one Hour's Space, above the reft of 
thofe Rivers on the fame Coaft. jinfw. 'Tis 
becaufe the Mouths of the faid Rivers, are re- 
markably rffteBed towards the flowing Water ; 
ivhich, being obliquely driven by a firong Sia-- 
Currenty fwells highefl at its Appulle to the 
oppof\tc\y reflected Shore, two Thirds of an 
Hour, before its Flux ceafeth : And finking a 
while, after the Briskncfs of the Flux is over, 
remounts again with the flowing Water, to 
its utmoft Pitch ,• the Top of the Tumour be- 
in^^ as it were, divided into two Half-tides, 
before it pafs into an Ebb. 
£ut^ to caft an Eye of Refledion upon the 

tVefiern Shores ; the Appearance of Irregularis 

\y teems, at the firfl Sight, to exceed ail our 

CaG'd Obfervation ,• ziiz,. That an E. S. E. 
loon fhou'd make at Florida^ at VII i j along 
the Virgivean Coaft, a S. E. atlX j and a S.E. 
by £. at VIII \ at New-Englard: But, upon a 

iecond 
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feconc! Infpeftion, fubtraft mt Hourt Acctlt- 
ration from C. Florida (Firginia being regular) 
and another from che Accoont of Ne-u"-Englani\ 
and at the firj? Place, it makes at VIli;; at 
ttitStcond, acIX; and at the Tiir*/, atlX): 
Which agrees exat^Iy with the Moon's diffcmt 
Pofitions to the Declivity of rhofe Shores : So 
as to adjuft the Tides, at all thofe Three Phcu, 
to the /«we Time. 

CONCLUSION. 

Having exsmini the various Appearances of 
the Tide, in oar W'e;?er» OcMB J and c/earV ths 
feeming hrtguUritUi of the Atlantid Pan, in a 
fpecial Manner ; which, for Multitude and Di- 
■terfity. muft exceed all that are incident to [he 
Mhcr Divifions of that Wilderneft of Water 
which cncompalTeih the Uni'verfe j as much as 
the ^flowij/; of its Figure, and the UnacesuWA' 
hkmfs oi its Situation furpaiTeth theirs: And 
this, wkh regard to the fole Efficiency of tlw 
Snn, and Moon, by Means of their common 
Inflrument, Vrejfare J proceeding conftantly 
from the Cauft to the Kffdt : 

Now, upon my Departure from the wifc 
Ccsan, to our narrtw BririJI) Sees, I am, i CUf 
vtrfo, to argue from the Effdi to the Cdw/fj 
that is, from the inextricable Maze of Cbim- 
mis, and Currents, and the corfufed Scene 6f Ti- 
dal Occurrences, which it exhibits, not to bo 
p:traUerd : That, upon a clear and manifcft. 
Difplay, they are all ncanciPd amongfl theiB' 
felves, with thatPerfpicijity, as to exclude il' 
reafonable Doubt to the contrary ; and thi 
they are all conformable to the fame Order 
Naturcj and Laws of Motion. 

C H A i 
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CHAP. IV. 

Of the Tides Reception inU our Irifli and 

Britilh Seas. 

m 

O give the Motion of the TiJe a 
^ ^ fucceffive Defignation, in both 
Sr^^ the propos'd relpefts j Firft, as to 
STsfeJ^ the Place whence it is to be drawn, 

it is the Center of the AtUntlck 
\ctaH ; where it is rais'd by Libratkn, and 
veils alike by Rcfultj from the New and Full- 
loon's Preflure j but is not full Sea there, 
ill they have attain'd to their Meridional 
leiglw between ihtTropicks ; and fo cannot 
;ach Ireland by Undulation^ 'till after their 
DQthing : Hence the Primary Full- Moon, 
: Secondary New-Moon Tide, which makes 
'.Midnight, and ufually vifits the JVefi of 
eloftJ^ at Iir, and the m/f of England, at Iv 
; the Morning J and is calPd the Duy-Tide ; 
Hi moft opportunely to be made Ufe of, as 
tfiaining under our con^ant Infpe<5tion, 
oin Morning 'till Night. 
This Secondary New, qr Primary Full- 
tbcn Tide, no fooncr Vifits the' fVefi of Ircr 
s«/, but divides itfelf by FluBUation^ or a 
avcd Flux of Stream, intoN. and 5. Floods; 
id each Stream fub- divides into Two more : 
he two innermfi, including the Principali- 
' of Ireland ohly, re-imice themfelves at the 
t of Man i while the other Two mn^arJ- 

K htwd 



i other relped : So that every 

. ihereof is to be traced along iis ref] 

Stream, apart ; and firlt down the Mi 

the Channel, where it is leaft Obncs 

fach Impediments. 



Sect. I. 



i 



The Tiiti Dlvlfion, by funJry Channels ; ; 
grefivt Motion, thro .a differ en f^ozSi. 
Regard to tbt Time and Place d 
Water. J 

nno begin with the E»glljh CBame? 
JL lies neareft to our Infpedion, an 
deferves it, both for the Multiplicity ai 
riety of its Appearances; and trace its C 
from the Promontories of Ireland (iri 
makes, on the H'efiem Coafts, at Hltj 
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'Dartmouth, at VII j ?ortland,^t\A TVeyinouth, at 
inn ; by the Ip ofm^k, at IX ; ^ill it reach 
EXwfw, at X and i : And having pafs'd the 
'Strtight, and leh CalaU after XI, it comes to 
t>mwikirk, on the Netherland-fide, about XII ; 
poffeth by Gorct, at I and \ ; and before the 
lUaet, at II ~ ; and reacheth the Clifts of the 
Vexel, at III and , ,- Itjll following the Dire- 
ftion of the fame Shore, all along the NertS 
Sea, or German Ocs^n. 

Bnt defleding thence towards the ^oaiASea, 
Brhich lieth before^»jy?erf/<»w,thro'the Streights 
Bf Tfxel, at VI i and of the Fly, at VU ; and 
Rbllowing their feveral Channels, along the 
EoaftofFrifii/dWiy, 'till VIII; they conjoyn in- 
» -one, at IX ; which paffeth by Horn, at XII j 
sornes to Amjlerdam, at III j and arrives after 
ill at Harlem, where it finilheth its Courfe, ac 
tK : So re^a/jr/; Progreffive is the Tidal-Flood 
lown the Middle of our EngUpi Cbanvel, and 
llong the Coalts of FUvden and Holland ; and 
[b punftually are its Siatlons fetdown, on each 
kide J where Ports, as it were Laml-marh, 
joint out what Way its Tumour makes, even 
"o an Hourly Performance j on Our Side, from 
lie IVefi of Irelandf as far as Dovtr ; and on 
Theirs, from Calais to JmfierJam. 

And, to retutn to the Weftern Coafts of 
^eUnd, wlience the Noribtvard-hand Divi- 
ion of the aforefaid New and Full-Moon 
Flood departed, at the fame III Hours; ic 
ffrived to the Well Side of the Orcadci, at iX 
in the Morning : But being to encompafs al- 
rt> tha Shut land Ifiands, it two Degrees farther 
North ; and withal to fwell the whole Extent 
of Sea, between the CoaQs of Norway and 
R a thofe 
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ihofe Iflands^ before the Flood cou'd be rc- 
fledted thence, and reach the fame Height 
on the Eaft Side of the Orcades, it arriv'd not 
Thither 'till III in the Afternoon : Nor did it 
affeift the Road before the Fair IJle (which 
^es betwixt 'em) 'till about XI ; (which 
js their Mean Time,) as is found by Experi- 
ence. 

, But to continue the faid Flux of the Tide 
from Fair IJU Road, where it fwells after XI, 
down the German Sea to the Dogger^ where it 
ineets with the SoHih Flood, and incorporates 
with it; It is to be obfcrv'd, that it exceeds 
not XI and \, along the Coaft: ol Norway y'lX^li 
have pafi'd the Naz,ti and fo continues to 
make at XII, or thereabouts, along Denmark, 
and the Jutland IJlandi, 'till it reach the Elk, 
at the Eaft-end of the faid Bank : And as the 
Tide makes not, on the Shore of F^iir Jffle, '(ill 
jboutlllin the Afternoon i that is, /oBrHowi 
\uieT than it docs in the Road: So upon the 
Coafts of Scotlmd and England, it continues 
to make fo much latir, than on the oppofite 
Shores of Norway and Detimerk ; ihat is, 
either at, or afcer III, on the Forelandi of 
toth Nations; 'till it xtAch Flamhoroagb-Hed 
about IV, overagainfl: theRoad aforefaid. 

Now it is remarkable, that, aliho' the 
Flood pafleth along Norway and Daanark by 
aftraightec Coaft; and wichal according to 
its full Dirctaion, from within iv<»-/^<: Road l 
And, on the contrary, is confiderably de-, 
fleaed from ir, towards the Scateb and BigU^i 
Shores ; yet its Courfe to Duggerhank is dit' 
pacchr, on both Sides, at the lame Rate 
wit, on the Former, between 
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■and on the Later, between JII aad IV ; that 
H^ within the Space of One Hour, on either 
^Bdealilce : Hence it mud be concluded, to 
^Htche fame down the Middle Scream (where 
pBmeets with no Impediment ) ; and to make 
l'%pon the Middle of the faid Bank, at XII; 

and perhaps fomewhat fooner at the E^ji End 

of it, and later at the JVtfi End ; or rather, 
'■ in regard that the 5o«fi Tide meets it briskly 
1 towards theffe/, and decays afterwards j 'tis 

Full, all along from the one End to the other, 
■' at the fame Time. 

■ Having thus difclos'd the Vhce of the Con- 
■' grefs, of the N. and S. Floods, to be the faid 
^Sand,; and [he Time to be ai Xll, by the 
;■ I.eng:h of their Courfes thiihcr, in both re- 

IpCi^s : It is farther manifeU, that tiiey joyht- 

■ jy rais'd the faid Bank as a Barrier, to break 
I _pieir mucoal Infulis upon each other ^ and 

that the £/if, Rhine, Maes, &c. brought down 
their Wreck fft)mGerm-n;, Sifil}:,i!rland, France^ 
dfc. which compofeth it ; being not a Work 
of tht Crc^iiov, bnt a Heap of Mudd, waffit, 
by the beating of their Waves, into a faudf 
Bank ; planed on all Sides, into a rediUnear 
©blong Figure, by the Streams which laiji it 
there, to cover the Coaft whence it came j 
find that it became ftparated from the Land, 
by the InterpolKion of the S^uih Rood, which 
fifuck in betwint it and ths Nitberhndi ; and 
jinally.waspartid at each End, from theK*igMf 
4nd Gnman Shores, by Channels made by rhc 
the N.Tth Tide j which (loap'd oif its nethcff 
Corners, to leave a free Communiciition be- 
twixt their Streams : As the greateft Rivers^ 
wheii they cait up Banks of Sand, to fccure 
" R 3 ■!"« 
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their Ports, commonly keep more Channel! 
open than one, to difembogue their Floods 
with more Freedom into the Ocean. 

So conftant and regular is the progreffive 
flux of the Tide, down the Middle Stream of 
its Chtiniiel, around our Coafts : Let us fee 
'yihzt Rubs it meets withal near the Shorts, to 
hinder its PalTage, or defleA its Courfe into 
' fo great a Diverficy of Motion, as to be oiber- 
V^ife unaccountable. 



■I 



S E C T. II. , 

Ohfer-varms eniRefiiBms upm the Divlfion, W 
ProgreiEon of the Tide, defcrikd in the pf 
cedent Scclion, with regard to the Shores. 

TO begin my Reflexions on theWejfof 
IrcLnd, where I firft entor'd upon tba 
laid Defcriptionj it is obfervable, that the 
Tidal Flood found a free and opr. Paflage be- 
(ore the South Coaft of that Kingdom, 'till it 
cnter'd the Chops of our Englijh Channel, be- 
tween V^hant and Silly ; and held on its Courfs 
to the Eafiward, down its Middle Stream, at 
almoft the fame Rate, of Time and Place 
ptogreffively, from the Lizz,ard to Dover i 
the Coaft being favourable, and its Forelandt 
lying almoft in a diieift Line; and the Bgyst 
betwixt 'em being fo little deprefs'd, as to| 
give it no confiderable Stop, or Deflexion, 
fpr at leaft a. hundred Leagues together. 

Whereas, on the contrary, it is no Icfs »• 
BJgrljgble, that athwart the Sefttb of f »gi»4| 
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|rond the Channel, on the French Side i 
: Trad of Sea, which correfponds to 
iJE, is divided into Tjtto Bjys, or Gulphs, of a 
fee Extent; the One, reaching from Upiantf 
Cflf e Hague ," and the Other from Cape Bar- 
K (O Cahii ; which break the Courfe of 
iFIood, on that Side, as it were into 5f jWj, 
Bn one Head of Land to another : And 
pain feveral Rocks, and JJl.mdi, which of- 
\ flop, and fometimcs force the Flood to 
til whence it came j after they have rais'd 
iTumour to its full Height, two or three 
|mrs fooner than ordinary. 
The firft Ruh, that this Eaftward Progreflion 
^he Tide meets with, is the lVe/}em Sbere of 
Wutit ; upon which, its Flux from the O- 
■n, falling, as it were, from a higher Sea 
_ro lower Water, raifeih, by Rebound, a 
^eater Tumour, than to be fupported by the 
^ood which brnught it, any longer than the 
:&inC of its firft Impulfe lafteth; and by this 
ineans, makes at III and \ in the Morning, 
fwo Hours fooner than in the Cbjnml it felf ; 
Which has the Gm/;jA below it to fill, before it 
can arrive to its full Pitch, at VI ; And the 
like happens at Gurnfey, fome Leagues down 
khe Current; where, to the Sea- ward, it 
makes at V and j; yet, in paffing down the 
Channel, not 'till IX and i, full tbrce Hcun 
laar : And it muft do the like, at all other 
Places, which confront the Flood, to fetiton; 
iind are/a»;£V by Channels, to carry it off 
again. 

After the Tide has pafs'd the XJ^ant^ the 

next Rub that falls in its Way is the NormanJ 

Trementery ; which dams the Stream on that 

R 4 Side, 
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Side, tranfverfly, frofn Cafe Hague to St. Afo- 
losy which lies in the Bottom of the Bayj 
where 'tis Flood at V and i, and the Highcft 
perhaps in Eurofe : fo that it both precedes and 
exceeds That in the Channel at U/fc^»f,whencc 
it Flows ; tho* at twenty Leagues diftance from 
it i which feems ( 'till both be well confi- 
derM ) to nnke the EfFe<ft to anticipate, and 
furpafs the Caufe that produced it : And the 
like mult happen, proporfionably, upon all 
that Coifiy from the Cafe to the Tort aforefaidj 
and cdnfcquently co-extend to the G«/pi, a- 
long the French Shore, from Uf^ant thither. 

But the Flood having pais'd thorow the 
Straight, between the faid C^^g and the Surt^ 
down its common Road j while it flips by 
VcrtlandTii VIII, the IJle of Tft^bt at IX, and 
jreacherh D^ver^t X and I, it* Ipends all that 
Time in doubling the Cafe Barfieury before it 
arrives at the Road of Caen, where ic makes 
at X and \ : And continues to do the I'ke at 
the fame Hour, all along the Coaft of Ncr- 
fKt-nJy and TicarJj, from before Caen down to 
Calais : The Lines of the Tide's Diffufion 
from its Mna Courfe, to thofe Tranfverfe in- 
clining Coaftsj growing ftill proportionably 
jhorter, and confequenrly fupplying 'em with 
Water fo much quicker ; *till their Diftance, 
both in Time and l^iace, be concentered in i 
Pointy at chc Strcight between Dcvtr and Cj- 
liy ; fo ris to render the Making of the Tide, 
jilor.g thole Goads, with regard to its E'ficrn 
Courfe, inlUiitaneous. 
. And from ihe Screight at Dover, the Sea is 
fall bciforc the Downs and H^rwjchy as far a$ 
i^^rmiu(i) Road, at the /;;we Hour that it Floods 

on 
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j* *ta.e Coaft of Normandr and FicnTdy^ for a- 
fijj^^ fsxty Leagues together ; tho' it be divtrjlf 
^'^a fion'd : Becaufe, along thofe Provinces of 
^••»<:f, the Shore fo :nc/;»V towards the Mid- 
** S ream ( which fwell'd fncceffively ) that 
^^ Farther they went, it was proportionably 
, ^^ quicker fupply'd : Eut here, upon the 
^catts of £i?i^-, Sujjtxj &c. the Flux of the 
^iidcs, being partly refifled by the Sandt be- 
^^e Y^rmoiiih ; and partly reputs'd by the Oc- 
W/e of the Northern Flood, fwells equally 
i)0[li Ends, and thro' alt the intermediate 
raft of Sea, at once i as alio upon the fame 
[re*ft Line, as long as the Water riferh at 
'.r to fupply it J that is, for five or Jix 
J Space ; to make High water all along, 
pin Cain in NoTjuandy to l^rmoulb in Norfolkf 
I the fame Inftant. 

And when the North and South Tides meet 

herwards upon the faid SavJs, at XH,andbe- 

Jbme united into One ,• ic is after fuch Man- 

Kr, that al[ho' their joint Flood co-extends 

T the whole Coaft of FUmUrs and Holland, at 

ne fame Hour, on the Rond, fo as to fill All 

hllj at once j yet it creeps progreffively up- 

n the Shari:!, for/wf/oMrj together ; that is, 

bm C4,ils about X in the Morning, toTixd 

car III in the Afternoon ^ as 1 have already 

Blftribed; each Flood, notwithftanding their 

^dnjufuSion, peififting to produce its Ipeclal 

ff&h : For, in regard the German Sea, opens 

^_ Mouth wide enough towards the Nortttru 

iiefsn, toreceive its Tidallmpreffion in full 

ilt:arure ; and is dfiep enough, to convey it 

bntirely to the D ggcr-bank ; and continues to 

he famt Breadthj 10 comprehend it all at 

once: 



'n 
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once ; 'tis proportionate, in every refpefi, 
to effea it Ail at the fame Time, efpeci!% 
being iinBlj objeded againft it : And it 5 
no lefs proper for the i'otffi Flood, inaCnDci 
3s it is (harpen'd by the Streightnefs of itsPaf 
fage, at Dover ,- and withal, directed towanS 
the Netherlands: To continue its Flux au 
competent Rate, along their Sborei, in com- 
pliance with the Impuife and Diredion afoie- 
faid. 

After all, this Coafting Tide feti, frointlie 
K mfit upon the Clifis of theTexit, at III 
Afternoon; and at IV, at the Ftj; y« 
makes not hfore them 'till VI and VII H 
Night ,■ being defleded from its E'^ti!] 
Courfe, into the South Sea : And withal, b^ 
ing almoft fpent by palling over theSindSj 
makes fo little Way down their crooked ao^ 
narrow Channels, on the Coaft of Frifclnit 
and b:fore Horn ; that a fecond Flood fuccttii 
this at Ttxcihcioie it can Kich Amfitrii»\ 
and fix Houri e'er it advanceth to Harlem, W 
(inifh its Courfe i as 'tis delineated ia the 
following Map of HolUnJ. 

Such is the Speed and Regularity of 
Flood, in dirt^ and e^en Chatinelj, as I defcti* 
bed in the laft SeSim ; and, on the contrary, 
it becomes fo diforder'd, and retarded by * 
fieBing Shorn o( fhallow Water, as I demonniai! 
in this i the Tide flowing all the wlnle: 
But ffh^, upon its Ebb, it fhou'd make Higli' 
Water in fome Places, where it was Low»^ 
fore, flill remains to be difcufs'd. 
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Sect. IIT. 



ur the Flux of One Tide preJuceth Another 
ij its Rfflux ; end that One Flood may be~ 
r«a»f Manyj ^/ a Mverfe ^fplicatien to tht 
^mt Shore- 

rHUS far I have traced the Courfe «f iBe 
Tiiie, as proceeding from ihe Ocean 
>grefitvely, cither by a Jirca, or dffiithd 
«h J and difplay'd its fundry ^ppearanasyOn 
ch accounts : But being found by Obfefva- 
D, that ics Rejiux fometimes raifeth Tu- 
3urs, where the Flax had produced none he- 
re ; and all this while, no greater quantity 
' Water was return'd by the fame Channel 

occafion it ; efpecially it happening near 
e time of Low-water, and after fo odd a 
anner ; that whereas in feme places, the 
iffing Flood only waftit the Sborei, the re- 
iffiog Ebb fpared them, and fwelld the 
\mntl ; and in others, the Flood made High^ 
ater to the Sea-ward-fide of the Kiands, and 
le Ebbing- water to the Lee ward afterwards ; 
et, 'tis Remarkable, that, in thofe Cafes, 
ke Inclining Shorei render'd the Tide, at its 
eturn, fo much more compa<£t and forcible, 
<i conimBing its Stream clofer together, as 
I perform the faid Effeds. 

For an Inftance of the former Sort, it is 
sfetv'd to be High-water at Dtmer about X 
nd ;- ; and at CaUii at XI in the Morning ; 
et in the Streigbty or Channel between them, 
ot to fwel! -j> the fame Height, until HI in 
...^. ■, upon its Stream's retain from 
the 
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The Motion of the Tide, 
the Coaft of F/Werj; For, whereas ciieCot;|'^! SW 
renr, pafling thro' the Streight aforefaiij, 1^*)' 
tween X and XI, had free liberty, opoai' 
Confinement, to mount hotb Shmiii 
yet coa'd not rife to its full Height in ibt 
ftel, being carried oif too fpeedily, i 
veral Ways at once ; -viz,, towards the 
ylanders, and frawce : But now at HI, "J 
triple Confluence of all their Streamsj 1 
Mouth of the faid Streight, it becomesfi 
up in the Middle, by 'em AS at oncej 
its Tumour is fo buoy'd up fiom eacV 
hy the Occurrence of the two advetfeStt 
from thi Englijh and Frencb Side, as not' 
it affed the Adjacent Shores. 

Of the later Sort is the Tide 
where it makes, by its Flux from tW 
into the Bay towards the IVefi at IV 
the Morning ; and yet is not fall 
its £jy/Side, by its Reflux out of the ' 
till XII at Noon ^ the Scream, on ics 
along the Inclining Shore of Little- Rrltain, bebj 
more concratfted, and haften'd Thither-watd; 
than towards the oppofite Side of the IllaBd, 
where it flow'd before. 

The like happens at Gamfey^ which lyi 
firuated in the Sea, upon Cjpe f^^g"*, tl* 
Foreland of all Nvrmarjy^ which, flraighfc 
ning the South Channel to the Half ; maks^ 
the Ebb, at its return from the kafi, ta 
fill that Side of the lOand full at XII ani ;-, 
that was empty before; when ic Flow'd aC 
VII, on the contrary Part : And the fame judg- 
ment is to be made of all other IJlatiJsf which 
lye Open to receive the Flux of the Tiite, 
pn the one Side ; 3nd witlial near fome ttt 
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s^fly^ on the Other. 

And upon all the abovefaid Accounts, the 

^•ocl aifeas the Ifle of Wsgbt, on a!l Sides re- 

?6«^i-vely, at tiifiniu Hours : Firft, on the 

*^_ ^iJe^ as being directly oppos'd to the 

*"*''■ «ng Stream, the growth of its Tumour is 

^''^quently haften'd by it, fo foon as to 

"t in the Morning : Next, on the Souib 

f^-» which lyes towards the Channel, the 

*^^ is carried off again by it, at IX ; Then, 

^ * tne N. mfi, where the Tide and the Race 

^^t on the backfide of the Ifle, before Caljher^ 

^ V^ater is full at XI : After that on the W. 

■^i^, the Flood has at Portfmouth a Harbour 

^ fill, which detains ic till paft XII : And 

^^aAly, it expetSs the Reflux of the Stream 

^^t of that Port, to meet the Ebbing Water 

^Om Witicbelfea and Dover, at full Eafl j to 

S y*ell on their Occourfe there, higher than 

"^ ^fore, about I and ; ; having fpent full five 

^ Jisurs ("pace, in furrounding fo fmall a (pot 

of Ground ,- which is near half as much time, 

as fulHcech to do the like to all England and 

Seotlandj conjoin'd. 

The like diverfity of Tides, is alfo found 
to affedl Cafcsy Frontontories, &c. Upon theic 
(/ijfeffMJ Appiicationsj as the 5rdr{, FUmborrew- 
Ihad, the Liz,z.iirdy &c. that are wafht by 
tbu-art'tjig Strtami, which haften their Tides 
on that Side, towards the Ocean j till they 
be Ut off again down the Chavml, and are 
defiedcd afterwards to the Leeward fucceffive- 
ly, both to prolong their Continuance, and 
repeat their Tumours, by a i/iijirr/e Accefs to 
the i^me Place : As wichout Calaiif, to be i 

fuU * 

i i 
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fcil|S«aatIand \; cowardsjDoxro-jatUIjr ,'^ 
Crtik, at IV and ; ; without che Raad^m. _ .*' 
;.; and at the Peer, at XII : Nay, foma«:«* 
itis Pr»gr*J]ive on one Side of a Cup(,and X>« 
Retrogrtiik on tjie Other ; as when it • ^t 
at X hefore Defer, it advaticeth two c*"^ 
forward towards ^'mbo'row ; and feeniOT^*3i 
Ktires as many backward to Sow/A-Hiia^S^ 
CO make full Sea at XIIj with the Soiino*! 
Moon at both Places. ■' 

Bet in cafe thofc Promontorses &C. — ^i 
JirfSlj into the Main, as on the Wi^^ 
oflrtland, where no fuch Currents thwart 
the Tide affed:s 'em an hour fooner, ths 
Says within the Oy« ; and Th'fe, an hoc^fri, 
fore the Pom; whereasit fills the RiVn;*' .^1 
cefiively flower, the farther they ftrike Bf>.ffla J _ 
the Land ; as it doth all along the SoutbCufni 
thereof ; from C. Clear to Waterford : Ho« |)m 
u is High-water in the Road at H<iru^i,ffl 
Hour before the Port be full ,- and two Homi 
fooner before Tinmouth, than it makes at Nfw 
cfl//f; and three Hours at M^r^arf^ 'ere it be 
fuU Sea at London Bridge : And, wherNS it 
flows on the Dows, at XII,- at Grs-veftni, at 
1 and -, ; and not at London till HI ,- the Fiill 
Stage being twifHy Lca^uts, and the Lait bat 
ten j and confequently the Courfe of its Flux 
grows doublf Jla-iVer; Hence we may Cotw 
elude, that it does fo fuccefHvely to the End 
of its Journey. 

Finally, as to the Approach of the Tide ttr 
other Ce/fis, which 



feme direifm 



5 both rpeedy, and all aloi^ I 



Confequent to it felf, to a Moment j but, if 
the Shore prove either rangb^ or JbaSmtf j otJ 
broken I 
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by Rocki and Shelves, Its Accets be- 
broportionably retarded ; yet grows 
fcderably flower, unlefs upon fome 
(rfjle dtclivity from the Channel, whiciv 
,lt ; which is vifible to the Eye, and. 
bto theMif of the Place, without any 
facidation : So that having difplay'd; 
[(« of :he Tide, as rais'd by the Moon^s 
|, between the Tropkks ; and diffufed 
8 Athmick Ocean, by the counterpoife 
own Weight, in the Two precedent 
and in This, having pickt up the chief^ 
sibjeded againft its Progrefs thro' our 
itas, and remov'd 'era cue of its way, 
eiignaiion of Vlace, and computation 
■"i It occurs to fiiew, how it becomes 
I'd in Height, as well as Sfccdj both in, 
TOW Seaj which it affeds^* aod iathSf 
Telf, which producethfit* \.". ' ' .^ ,, 
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fUtbearfal of the mo/i Temntkahle Occur-' 
hf our Britifii Tides, already difcourti 

|tV,' manifold Divifions of the Tida 
br Ntrrow Seasy and the great Mvtrftty^ 
liannels, have fo defleded its Streamy 
ay at once; that no known trat^ o^ 
of the fame Extent, ever branch'd ic, 
» fach variety of Occurrences ; that 
I to abridge all thofe, that are any 

compals : 
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compafs : I (hall only recoanfa few, out of 
fo great a Number ; which are moft Ktmark- 
able, and explanatory of thofe, which 1 have 
contingently taken notice of, but not fully 
Explicated, elfewhere; referring the reft to 
the Infpeftion of the Map thereof, whereby 
is drawn a Scheme, which reprefenrs 'em M 
at one view ; and exhibits to the Eye their 
Connexion and confcqaence more etfedual- 
ly^ than tVorJi can exprcfs. 

Fir/, One and the fame Tide may affeA 
feveral Port; at once, tho' they lye all on the 
fame Side of the Channel, that fucceffivcly 
fuppl/s 'em ; as along the Coafts of 'Normm- 
4y and Vicar Jy, from Caen to Calaa } or the 
Terts be fitnated on the Oppe/ite Coafls ; as on 
the Doivns, Harviich, and Yarmouth; Dpon all 
Which, it Flows all along at the fame Time, 
tho' the Stream which fupply's 'em, paffeth 
by 'em fuccejfively, one after another, but 
hoi at ihe fame diflance. 

StcomUy^ the fame Tide may, contemporally, 
fill, far remote Ports^ by diftinft Channels, if 
they either lye at the like difiance from the 
Places, where their Streams were feparatedj 
as the Ip of Wight, does from Dublin ; and 
Rje, from Leaver pool ; which are alike diflant 
from the LizAird, where their Floods were 
feparaied : Or, the fame Flood may be 
convey'd by two p;i;ir/;rs Channels, rtficx'lvv 
the fame Place, fo as to make fomctimes bur 
one lliigie Tide, when they meet there; oi 
elfe two diftind: ones, when they are driven 
by the Wind fucceffively thither; as at di^ 
We of Mirt ; when the fame Flood pafletb. 
from the Ocean, by the Nmh and South <x 
Irtlati, 
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d, diTerfly thither i while the fame Tide 
th, in like manner, by the N. of Scot- 
ind 5. of England, to Hull ^ and makes 
ne Flood there, at the remotefl Dillanco 
the Ocean. 

oreover, in regard the Courfe of tha 
m, while it flows in a direS Line, is per- 
d with moftEafe, and^j-M«i?C«/er(V/janii 
,' Deileifiion becomes a reiardiag Imftdi- 
: Hence, It is High- water an Hour fooner 
ifiot, than at Bridgwaar, the' it bo much 
r diflant from the Ocean, becaufe it lie 
iiri^Ur Line from it : And the Flooi 
s two Hours fooner at Do-ver, than a 
ncutb, which it paffeth by, becaufe it dt 
out of its Road ,- and when it isarriv'dl 
er, it finds a Lrgs Creek to be hll'd wi[|| 
;r, which doubles the Impediment. j j 
ndes, the Flux and Rebux of ^he famea 
, being jointly perform'd in twelve HeuH i 
5, in all Places, how circnmiianc'd fo- 
according to the Stamp firft let upon ic 
e Moon's Preffure, between the 7r<j;>Kij| 
ot fo, as to be perform'd in/';!: Huwrj;) piece j 
by how much the longer the Flux is, the 
IX muft be fo much jimrter, and on the 
rerfe ; according to the Capacity of th<p 
leh which convey 'em, and the Situation oi . 
oTii which receive 'em : Hence, Ri-vtri, thct' 
y'd by the fame Flood, and clofe togethei^ >j 
and Flow at different Races, and feldom ap 1 
fame Time ; as M^rfej, and Ribhle .- Th# 1 
fpends more Time in Flooding than £b^ I 
, and the Former does the contrary ; ^ 1 
ing that Fall of Stream, which the othec J 
r has, to difcharge itfelf, as foon as the 
;r. a And 
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And if the Places, afFeaed by the Tii 
He in ihefame Trad, fo as to be affeded 
iifucct^ively, one after anocher; the differflj 
of their Tides, is to be calculated from dl 
diftance of Time, not of Viace : Hence i 
High-water at Calais, when it is Low-wi 
at LinJon-Brutge, and on the Convert ; I 
caufe it conitantly fpends about fixHomi 
paflins between "em ,• and not becanfe M 
lie at fuch a dijiance of Place from each otbw 
fince it alike afFeiits Amfterdam, and Bffla^ 
tho' thefe be not ten Miks diftant, and tH 
are rear thirty Lc'^ues : And in cafe theit M 
fiance cicherexceedsj orreacherhfWwHii'l 
as the Tides do at Timoutb and H41, «i 
Texel and Awflerdam ; they cannot be flooW 
both at oftccf by the fame Tidal UnW 
tion. j 

Nor is it fo flrangCj that oar Ewg/i^Clwd 
the Kiver Humher, and Zuidcr Zee, fton'^ i 
onee make High-water, \}y three differtiaTm 
at fo great a diftance of VUce ; as thu tS 
Garr one in Cifceny, thou'd contain TVodiftia 
Tides, and the faid Ztt as many at one 
for fix hours fpace in twenty four ; e'fl 
Tide fpendlng eighieen hoars in pafling i 
that River (as well as thro' that Lah) 
twelve ^EBrxdiftance, the one from theoiM 
making High-water in the Almh of the Jl/« 
and at Bsurhatix at the fame Inftam, ' 
different Tides, the one fucceeding theotH 
at the fald diflance ; and the leading FW 
foending fix hours more, before its Conrfe' 
nnlfht at St. Macar'i -^ yet fdil not todrt 
their refpe^ive Returns in due time. 
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Thus the Motion of the Tide, which wasfirft 
nprefs'd upon that vaft Wildernefs of water, 
^e Ocean in general ; tho' throughout Hamoge- 
w»/, bothfortime and place jrifing and falling 
ifttpendicularly, upon the E/^nator, and alter- 
Mtely, in fix hours apiece ; when ic Was boun- 
jed with Coafis and Shores, the Tides became 
liverlly defiefted, by their different Sltuaiionsf 
rom their former RejW«Wf> in both refpeds; 
S appears by the more fpecial Account, gi- 
Jn of 'em within the Atlantkk : And upon its 
Beeption into our Nattow-Sm/, new difTeren- 
* in thofc refpefts arofe at every turn, into 
Ch a diverfity of Motions, and manifold 
Ccurrences, as I have already defcrib'd. 
3fr4^ow, in regard it fprung at firfl, from a 
^ Feet and Inchesj near the E^^ator j to al- 
!>ft as many Fathoms in other T laces ; lam 

ftew, in the feqaele of the enfueing SeBm, 
bat Advantage it makes of every itep it takes, 
^m the one Extreme to the other. 



Sect. V. 

P the Tidtt dlvtrfily in Height; and bow 
it is gradually encreafed, both in the Atlanrick 
Ocean which frof agates it,snd in <>«r Narrow 
Seas, which receive it. 



rO take theDimenfions of theTidCj aright; 
and draw the Encreafe of its Height and 
tedf from proportionate Depths of Se.i, and 
clinations of Coafii and 5Aci-«,aIongit! Courfe 
il the Eiaatort whence ic has its Origin, to 
' S » our 
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our T»Ui where it terminates : I here k- 
affjnie that Ntw-Motn TiAe, which I defcriWl 
in the lefi SeSim, for a Vattem to foRoW| 
ihro' the Atlansick Ocean into onr Niirroif-Swii 
and remark wluc advance it makes at ctcij 
iiep, in either reiped'. 

■ Tlie Firft Step^ which the 14ew-Mm-Ttit 
monthly ndvanceth above the Ocean's natutd 
jLevel, at the Equator fas we are told» from ibt 
Relacion of a curious Obferver) exceeds not 
fx Foot -J whereto the E^ninoiiial Flood, fup« 
adds not above fix Inchei : whereas at Bri^ 
here in England, and at St. Malo% in fi-uiij 
It reacheth fixty and fe-vtmy Fcot, as is fonni 
ly Experience : So that the Effc<a feemi ■ 
exceed the Caufe, from whence ic fpringi, : 
.a Decuple proportion : Now, to trace thefi 
Steps in order, from the firft to the laft; ai 
ihew, from the Connexion and Confequeo 
of the whole Seriet, that they arrive only 
an EijuivaUvct each to o[her,aU CircumftaiK 
being duly confider'd ; 

Firfi, It is obferv'd, that the Paid (fjcfwl 
Water, which, near the Line, is fprcad o«< 
all that Space of the Ocean, which exten" 
from Guhga to the Weft-lndiati JJlundt^ is CO 
iraiaed by Uhratkn, into half that Breadth 
\\\t AtUtiikk Tumour j and confequeni^ 
muft be rais'd double that Height, to rccoin 
pence in one refpeft, what it loofeth 
another ; efpccially being dcprefs'd ftrfrm- 
cularly by the Moon, and in a more ampi 
Meafure nearer the Equator, than elfewhere 
After that the Lines of herPrcflureareinofl 
gg»<^ and thinner fcattei'd^ to make /«ft 
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t Water there, more than equivalent toiwiee 
It, at the Middle of the Atlanuck. 
W^gaitij the faid Tumour, difFufing it fell 
Twards the Coafief Eurcpe ; That Part (A ir, 
pich falls on the mfterij Short of Spainy and 
mce, on the one Side ; and on the Souibtrly 
jjiifi of Irelani on the other ; becomes ftiM 
pre contrafted, to add/x Foot more,- and 
Irring upon the Soundirigt, their /hallow Bot- 
bis ftill advance it gradually, as they afcend j 
rfuperadd/jc Fflcf at leaft, before it enters 
S Chops of our EftgUp), and Irijh CbanntU ; 

ing contra<Sed as well in Depth, as Brsadthj 
ras to make its Total Elevation twrnty-fotiT 
, or/twf FafioMiComplcat. 
If, be the Tide, in its Pafiage between 
\tfi and Kingfate, advanced to what other 
pterminace Height foever j yet all the ftive- 
1 Floods of our Irifh and Englijk Cbanneh, 
Mn Dublin to Hull ; as alfo thofe of Francs 
hd FlandtTs, from Brefi to jimfierjjm, muft 
depend upon it as their cotr-mm Source; fo 
as to owe their Rife ahovt it^ either to the 
advantageous Reception into their Per;/, or 
to the favourable Conveyance of their Chan' 
nelj, thither j ih as to mount fome of 'em 
.ardintinly , to tbirsy and forty Foot » and 0* 
4hers ixtracrMnarily, to at leaft fifty, fi^tit 
and ftvtnty Foot : But the Quedion is, How 
ihofe Ports and Cbanntts may be fitly difpos'd 
for that Purpofe .■■ 

The firfi advantageous DlfpoficJon for a 
plentiful Flood, is, that tiie Mouth of th« 
Channel, which intromiis it from the faid ge- 
c^r;}l ^Pi^r^ej |}e wi^le enough to till up the 
' S } i'-'-'i 
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Tcrti which receive it, id due Time, before 
its Reflux takes it off again ; or elfe it bSa 

ibort of the Height of the ccmmm Tiit, 

which kaves the Fort fo unfupply'd, that t 

jRagnates, in fome Meafure, into a Ltkt; 

that neither rifesfo high, nor falls fo low, u 

I ihe Sea it I'elf at SfrJug-TiJtt ; while theWw^ 

I itiJes feem to ceafe into Calm-water. 

I . Next, to give the faid Aperture a confuJe- 

^. Table Advantage, theSiVcj of the P«-t which 

receives the Flood, muft mutually indinii^ch 

towards the other, to contracft its Tumoui^ 

fa it werCj Tyramldically, from the ht^ 

whereby it enters in ample manner, to h» 

VertiXj where it is perfe<Sed ; that the Wei^ 

of fo tnuch Water, put into Motion, ou; 

fiill pufli forwards its^rrfi/«7/// cowrj^f^Streauij 

with more Violence ,- to make out in Heiibt, 

Mnd Speed, what it loofech in Breadtb: as ic 

Siappcns in the Downs ; which lie at above 

$bree hundred Leagues diflance from the Oceajl, 

|3nd are choaked up with th^Goodwin-Smii i 

and withal invert the Current H^ffiv/arJ, quite 

contrary to its formerCourfe, thro' the Qiao* 

mel that convey'd it thither ; yet the Bay, by 

iVertue of its Triangular Figure alone, COQ- 

irafling itfelf into the Mouth of the Tbtma, 

fends up the River a confiderable Tide, lor «- 

leaft tieenty Leagues togecher. 

Thirdly, Becaufe ^uiclnefs of Motion adds 

an equivalent Force, proportionably to the 

Wtiibt of the Water which is moved ,■ and 

iFt'ojtitils, are inclined to follow their frfl D(- 

jodion ; every DefuSii'n from it, muft turn 

I JtC) the Tide's Difadvantage : Hence it is, that 
_ .^^^ ^j^^, .^ ^^^^ ^ ^^j 
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prtportionite to its other Advantages, of Or*- 
pee and Figure, to furni/h Water enough for a 
pt)tradied Tide ; yet, being entangled by its 
Serpentine WindingSy to and fro, it advanceth 
not up the River above halfzi far, as it doth up 
G«rro»e upon the/jme Advantages ; finding all 
along an opmtr ^ndftr alter Channel, which car- 
ries it up into the Land one Hundred and twemy 
Milts, without any Diflurbance. 

Bur, to raife the Tide at Brifiol, remarka- 
bly above j// the afore-mention'd ; befidesthc 
£aid Advantages of Breadth, Depth, Figure, and 
HireBion ; the Sewra-Sea, wtuch bpings ic 
thither, adjoins to the Ocean, and opens di- 
nSly cowards ic, to receive it in full Force, 
and give it no dejitiling Check at its En- 
trance I infomuch that the Tide fometimes 
rc»cherhy7xf/ Foot ; and upon the fpecial En- 
couragement of a ftrong Soutb-Wffi Wind, it 
overwhelms the adjacent Country in a De- 
tuge. beyond Meafure. 

Yet, to exalt the Tidal Flood to jts higbejl 
Pitch, after ic is contratSed to the Half, by 
our Englijh Channel, before it reacheth the Cape 
at St. MaU't in Normandy i it is again llrairned 
10 the Half, e'er it reacheth the Bottom of 
St. Michael's Hill; and there, being pent up 
in a Corner, and put to a peremptory Scop, 
without any Inkc of a Riv<r, to take off part 
of the Tumour, it fwells to twenty Foot j the 
iighej} Tide perhaps, that can be found tlirg'- 
ouc the Univerfe. 

Moreover, when Two Tides chance to 
pteec, and are united in One, the joint Flood 
becomes exceedingly advanced ; the Speed of 

r Occurrence one towards the other, be- 
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ing accelerated in a double Proportion to ihi 
fingle Motion of each apart 1 as isobferrtio 
the Congrefs of the North and Souib Ttio, 
both in our Irifh Gulfh, at the Ttti in Imt- 
jhirc ; and at tlie Mowb of Humber, in the 
Gtrman Ocean j where they amount to wF* 
thorns, ot fifty- four Feat apiece ; tho' it hlppSQ 
at their utmoft Diflance from the ^lUiti) 
and after the Flux of their Currents bealmoft 
fpentinto Calm-water; yet without ihe4' 
fjtavce of the aforefaid Advantages. 

Infine, fuch is the |;rdi/Ha/Encreafeof iln 
Tidal Tumour, as well in the wide Ocm,^ 
in our narrow Seas, that one New-Moos 
Flood, runs thro' all the Diverftty I have hi- 
therto defcribed, within the Space aUwM 
Hours I in pafling (for Example J fromilK 
Equ.itcr toSr.Malo'i} infomuch tfiat/nFool 
of Water in the one: Place, is advancsd toi- i 
hovs Jixty Foot in the other : And whereai 
it has been obferv'd, that thi Et^HlnoSitlTxifi 
do not fuperadd to the reft, ^oveJixbduH 
the Line ; yec at St. Ahle's they fnimOQW 
their Fellows at leaft five Feat ,■ the Produd 
agrees exadly with the -former Account, -bij. 
that, as a Tide of ,;;< Foot there, prodacei 
onochet here of /ify Foot, in a DecupUVw) 
jportion J fo does the fx Inches fopetadde 
make fixty Inches, cr five Fpor , which is th 
Kuinber propos'd. 

Thus the Tides are diverfified in ooriiiwr 
and vanow Se^is, Wich an cndlefs t^aritiy, bol 
bf Courfe and Growth luccefiively, accordit 
toa regylar Order, both of Time and tiu 
V^icft 3 conttant Depeodencs pa the Pliai 
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xof the Ocean ; and as received by our 
r, and Ports, with open Aims : Buc now 
[o be treated, as being (hut up in fucli 
^ and Seas, as admit of tmre or fewer 
p than ordinary, and fometimes without 
pommunication with it whatfoeyer. 
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ve great Diverjity ef Tides ^ in cur In- 
nd Seas, or Lakes ; and^ How tbey art 
KCafond. 

J IS Have hitherto confider'd the Cowr/i 
■ '^ of the Tides, and its various Af~ 
pearanecs, as taking tht'ir firH Riff, 
from the Moon's Preflure upon 
the Sea, near the Ecfuator ; in- 
nich as they afFeA thofe Verts and Arms of 
Sta, which have a fret Conimunication 
^ the Oce>.n } and moftly ebb and flow to- 
|er with it, twice in twenty-four Hours : But, 
tijow to confine my Difcourfe to fuch 
ies of Water, as are Seas only by denomi- 
icn, but Lakes in reality, for their littl* 
lO Commerce with it j and with regard to 
feTid^saUb, which immediately proceed 
fki her Prcffure and Prefence, without any 
pendence on the Ocean at alt. 
Njow, forafiiuch as thoie Likes which lis 
\pl\y feqtcperU from the Sea, are diff-rtntly 
pGtzA by I he Tide, from thcCe which en- 
^ a free Communication with it : And a- 
, Ti /( become as divr-fy egitatt<l by i« 
li- 
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Tidal CoMfnottony each ^according to tfaeir 
reffeSweCottefyondcnco with it j and mm 
or /q^j with re|;ard to tht Number and C§fs* 
city df the Paflages which joyn 'em together: 
Henee^ for Diftindipti and Clarity's lake^ 1 
begin With thofe^ whofe Confideratien ii 
moft fimjity and feparate from the Sea ; and 
|)*roceed to the Rieft, according to the Order of 
their Cofnfofinon^ which have One^ or 721^0 Inlets 
from the Ocean ; and fhew how they are af- 
fefted thereby j and each in a diflinA ScSm. 



Sect. I. 

Concerning fucb SeaSj or Lakes^ as are wiottj ie^ 
parated frem the Ocean ; yet femetimes Ebh 
and Flow, by the Moons immediate Trejfnre. 

FIR S 7*, the Caffian Sea is not obnoxious 
to any Tidal Commotion, as lying ex- 
tended from ISIortb to South, athwart the 
Moon's Diurnal Courfe, which is from Eafi to 
If^efi ; fo that her Preffure muft afFed its Su- 
perficies, much alike in all Places at once ; 
and cannot raife the Tide more in one Place 
than in another : Befides, being fo (hallow to- 
wards the- fVefi Side as fcarce to be l^avigable; 
it is not capable to receive a Counterp'jife of 
Water^ to fetch up the Eaftern Part, which is: 
much deeper ; that the whole Lake may lihrate 
reci^rocaUy both ways ; the %ne End of the 
Scales, quite ovenpeighing the other. 

Nixf, tho' the Euxine Sea be of an equal 
Excsnc with the Cafft^n^ and of a much more 

com- 
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:ommodious Sitoation, beiflg fffctch'd out 
torn Eafi to Wefi, that her PrelTure may roll 
yfcr it lucceffively ; yet it fufiers fo fmall a 
Commotion from it, either to fet its Lihi^ 
tim on foot^ or to advance it gradually^ as 
(carce to render it perceptible ; for want of 
mlining Shores, to contrad it into a narrower 
Compafs towards the Eafi and UTeJi Ends, ao4 
Biafpen it both ways into a Pointy as it doos 
in the following Infiances. 

Fofj whereas, the Huron-Lake in Nor^Jme^ 
tica is of the like Situation^ and ^moft of an 
equal Extent^ with the aforefaid; by being 
contraifted towards the Eafi End, into a more 
acstfe jingle ; it advanceth a Tide to fo conli* 
derable a Height, that twice a Day ( by the 
help of its Libratim.) n fwells the Canada mor^ 
than ordinary^ for five or fix Leaguei toge^ 
ther. 

Moreover, the Fnmb report of the Uffer 
Lake, which lies on the N. fFefi of this, and 
ialU into the fame River ; that notwich- 
fianding ic is ficuated five hundred Fathoms a^ 
hove the Superficies of the Sea^ and lies at 
tiito hundred and feventy Leagues diftance from it; 
yet it Floods co two, three, and four Foot in 
Height ,• which plainly fliews, that thefc Tu- 
mours proceed abfolutely from rhe Moons 
freffure^ without the Intermediation of the 
Ocean to raife 'em by way of Libration, at fo 
great a Diftance from the Sea^ and exalted fo 
niany Fathoms above it. 

And whereas my Author adds, that the Uf- 
pr Lake is a hundred Leagues in Breadth, and 
<ioubclefs of a Length proportionate j and fig- 
ptily Remarks, that its Tides advance to the 

Hci^bti 
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Htlghu aforefaid at rhe Full-Moon, *i'5^Yi 
taking any Notice of the New-Mon T-^ 
ac all ; he plainly implies, that either '^ 
happens MO Tide of the later Sort j *i^ 
they be of a Size or Number much (>^Mftii»*^ 
the former: AnAthii Re-i/on is affiga 
the Difparicy ; -viz.. That, altho' 
joind Pulfes of the Sun and Moon* n fg 
Change) be equivalent to tlicir /f/a^^sjr/^y 
(at her Full) in the Ocean, where ~— =^ [|j,j 
ter's Volubility is fuch, that 'tis all on^ e ;p^ 
their Pulfes be onct doubly^ or twict ^ - ^^j 
ply'd, within the Space of tweniy-F^^^r ^^ 
Yet in Ldif J, wherein, for wane of acosa 
tent Hreadih and Z)f;j(i, the Tidal Tanyoi/j.^ 
not ro// to and fro with the fame J^tjA^L 
their Pulfes ought to be repeated ttveht-Sttf^m^. 
(as at her Full) to give every other ^'^^^'■^mi^. 
a jog, to keep *em en foot j and noiHpdl^jjj 
'em to be Jeubl'dat the tiventy-fouT //«"" EtiM »,;,■( 
left, by fo long a Forbearance, ihey gtowwltm 
fluggith and unadive, as, by degrees, whoM^] 
to ceafe. 



Sect. W. 

Of Inland Sea5, vhieb partake ef tbilnpa^^ 
the Ocean by onefingU Streifiht, or PaSagft 
and how vari6ujly ihey tfrf fifeiitd ihat^, i 
reference lo the Tide. 

AS to iKofe Sea! which have a ^n^U lain 
c^urle with the ■(.;»,- tUc B^luk ktt| 
a?onUantCcrrefpof.deacecf flux andftdhl 
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he Geman Ocean, without any Ti(JaI Im- 
pcfw if J fending forth a Stream of Wa- 
Wc it in fViaur, when the fre(h Floods 
it above the Level of that Ocean ; and 
lawing it again in Summtr, when the 
Bng Heat of the Sun JiJiks its Superficies 
|kh below it. 

Ides, the Gu!pb lies in too crooked and 
bird a Pofture, to be wrought upon by 
hlsr a Motion, as that of the Tide; and 
Ited too far Nmtb, to be influenced by 
loon's immediate PrelTure ,■ and withal 
anote to the Eo(lward, and thick-fliel- 
bh the Weft by the Onadt't IfianJs, to be 
taced with a Tide from the Atlaniick i 
en the contrary, the MedtttTrancan Sea, 
\ (ituated more advantageoujly in the 3- 
lid refpei^s ; as lying more to the Scutby 
B the Tide's ipj/ ; and being of a com' 
Mi Figure, is as diverfly afFeded, both by 
bflux of a Stream from the Ocean, and 
^ulfe of the Tide. 
IT 

reference to the former Confideration, iil 
ows down, by the Sireigbt of Gibraltar^ % I 
[^nancicy of Water, without any com- ' 
\t Return i and the Reafon is manifeft; 
ing moft expoa'd to be drein'd by the 
ing beams of the Sun, by means of its 
I JoHtberljf Pofition, than cf any other 
in Eurcft : And, on the contrary, being 
ircely ren-ai/fi/by the Confluence of /«/& 
7, confidering the Largemfs of its Ex- 
on, and vufi TraSli o( Land, which k 
rs with its Vapours : as from Sj>,7ia it re- 
i only the Eh-e, which is confideiable * 
from 
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from FrMce the Rbafn ; and from Greece and 
ylfta only the Influx of the Bofpborus j whidi 
alfohas itsRefJuxac the fame time; and froin 
the Coaft of Afrkk only the Nile, which is 
of any Account ; the reft of their Streatm 
i which are almolt innumerable } being re- 
funded into the /Wi.:» and jiilanlkk Occam, 
without any other Gullet than this at GihaU 
tat to make Rellicution. 

And, to confider this MUUrJ Sea with re- 
gard to the Impreifion of the Tide ; fmce, 
as to its PofKion to the JVefiv/erJ, it enjoys a 
free Communication with the Ocean, to be 
itirr'd up at every tu-ehe Hours End by thfl 
Tidal Influence of the AiUmick, after the 
^manner of other Arms of the Sea, which /tf 
diredly into the Eajl : And again, as to its 
Extent, it ftretcheth itlelf Eafiward above 
ffiy Degrees, from the (aid Streigbt up into the 
jU-vant ; Rnd carries along with it a compe- 
tent Brtadth, to refent the Moon's immtJiatt 
Preflure with a Tidal Commotion, like the 
Lakes aforelkid ; which, in accord with her 
Diurnal Motion, mu&fet into the W^'ej?, inO^ 
fofttim to the Former. 

Now, in regard ih.h Midland Sea, (attath 
E»(i whereof the faid two Tides are fo iif' 
ferendy ia.\i'^,) confilts of one entire Sody oi 
Water; theymuft, infomeforr, interfere with 
each other : And again, the Moon makes 
High-water at Rbedes, which lies near the 
one Endoi that Sea (as appears by the Ti^f- 
Table) at her 5™rA;»^ there ; and finds it a- 
gain at her Southing, on the Road of Gibraluft 
which is the other End ; having pafs'd fifty Di- 
grces, or a ^adrant of her Diurnal Circle, 
iois 
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into the JVefi : Hence the faid Tides muft fo 
keep Touch with each other, as to rife and 
fttll by Turns at every fix Houn End, and com- 
pofe one fmglc Motion ; the ■whole Body of 
Water LiWating alternately from the one End to 
the other. 

To eftablifh the Vnion of the faid TwoTiJei 
in One, by Counter-Uhation ; the Streigbt, winch 
lets in the Former, being of too tiarrov} an Ori- 
fice, to receive and raifeaTumourfufficientto 
reach the Levant; efpecially the Gulph being 
tKSufiopt up in the Middle by SicHy ; which ma- 
rafeftly tiiviJei it into Eofiem anilVefient Bays • ' 
which lie not in one Strait Line, but disjom'd 
and difplac'd, each according to the diiferent 
tHrtSion of the Shores : Yet the Gulph is of a 
competent Capacity to contain, as it were, 
Twi> Tides fo differently rais'd at both Ends of 
Sttttonce^ which have free Liberty left 'em 
for t\\Q\t Conjunciion, and fall at a cerrefpendent 
Time, each to ad'vavce the other, according 
to its proper and natural Conrfe, in reference 
to their joint Lihraiicn, quite thro'out the Me- 
dittrraman ; as I have already defcribed. 

Befides, the Tides on both Sides of their Axe 
rife to near an ei^ual Height in the £«/?«■« to 
the Wejicrn Divifion-: Hence it is, that the 
Tide riCes as high at Venice as it doth at A/ar- 
/«■//(/; asalfointhe Eurifus as at the Bottom 
of the Levant; in each reaching ^houta Foot: 
And more fignaily to cxprefs its Dependence 
on the immediate PrelTure of the Moon, it 
more abounds at the Fall than at the Change j 
according, to the Cuftom of cthir Lake!, which 
liold an immediate Correfpondence with her 
Piefencs : After all, ic fwelU higbeft where 
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it iihrMdeji i and higher on the Nmh-Siital^ 
the Gulph whither it is driven, chanootlM 
Soutb-SiJe, where it is taken off by a Cu/ii^ 
Currm: (according to the Courfe of the 0- 
cean ) into the Smth-Eafi Levant ; wttfcctie 
came. 



Kow, to take the Liberty of SpuMH^f- 
on the Tide in the Re(/-5'« i ( having hithww . 
bad a conflant Recourfe to Senfe anJEipe- y 
ricncc, for Maiteref Fail in other PU(Xi]i^ J 
to argue from Parity of Reafon j altha' « |*j 
. confius of a Uvg and narrew Body of Wactj ^ 
continued by a Streight to the Eaji'Mi^ ^ 
cean ( much like the Mediterranean by '""™ 
Gibraltar) which is ahnoft choak'd i 
Jfiand^ which obfiruSs its free Commni 
with that Sea j yet it has a compeB 
by the Affiltance of the Mooti'iimmt^ut^ 
fure; lying Itretch'd out, for near tva'}D^ 
greet, from Soatb-Ej/i to North-U'efi } in lb* 
moft advantageous Pollure for the Moon B 
affed it at the Somh-Eaft End firft, at her Ri/mii 
and thence to pufh the Tide forward gtadoi- 
ly towards the i^ortb and Wejt, upon hct A* 
Vance to the MmMaa ; and as opportune^ 
to let it fall back again EafiwarMj, atherDO' 
cllnacion inco [he ;;4y?. 






!> 



trit^ sf IbnjC Tidfs, &c. 149: 

.i:. l-r! :■!) air ; : , ::![ 

►/e Gulphs er Lakes, ■wi6p*i,-ij' rectivM^' 

r 7idts thro' fevcral ChMnntW; tither. addi i 

rScas. ■ ;■■■ i--:^.::) r:-^.v> ■ 

NC E amongft all tlie'DlVerfity of TidesX'^ 
I'hich I have yet difcoursd of, eithef 'm • 
cian icfeif, or our narrow 'S-eas, Highi 
r does regularly affeft the fame Plate: 
\tv/tl've. Hours: It now falls of courfc to 
re. How it come to pals, that oijc and 
ime Tide fometimes. flows o/iwer, and' iV4 
diftin(JtTides/e/^wfrthahr'ii''«in tiiJcn^ . 
r Hours : And to pfcduc? .[»/a»«/ XZ*' 
vely for that purpofe, ■_■ . • :'■'•'• ' '-'■*'- 

ff. It isobfervable, thatAt^fic'preti*^- 
irary Tides ("whether by Excift or D» 
afFeft only fuch Gulfhs or Ln^«, as its \ 
ed Aeiii/eea two Seas; and ihole of thd 
:r Sort, which e^iceed in Number, arft 
ion'd by the Divifion of one and tlip 
Tide into federal Streams, by drfferttq 
uls, conveying 'em thither at dit/rrh 
!s J where, notwichftandin^ their Divj^ 
if they chance to arrive both ai ov'e^ ' 
compofe but one regular Tide, at their ] 
ion; as plainly appears in our IrijhGuhB, 
e ourNiirtJj and South Ch-annth mi-ec, and I 
larily re-t/nia their divided Floods int<B -j 
and alike communicate it to all ttjp 
J around the Sho;e. ' 

T Bur, 
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But, in cafe the faid divided Floods reiii uj 

not the Bottom of the /ri/Ij Gw/pi, at ihs/« y^ 

Time; as is obferv'd of the hightji Ejiitt^ la 

Tides^ when that Part which comeifrtoAi 1^ 

Soutbt is driven thither owf-Atf/j/;' by J bwk ij J 

^V Scfff^wey? Wiad> Handing full into [beMoDtli ^i^^ 

^H of ht-Gtorgii Channel -y before iheoihetPin \^ 

^H can comt Op out of the l^arth to join it, (iht jyth 

^B fame S^hi^ -wf/WindfeccingagainftitiOilK) jk^ 

^H become fu^nnumerery , as well in the KM ^. 

^B i>ne, as in the Gulfh icfelf ; which, ihcff ^ 

^H mer Flood ( coming fooner than otdioitf) (Ic 

^B having fill'd with an unufual Sped, rKicuJ ^ 

^B and thz LaUTj finding the Water /olin^t i^ 

^fl or Hx Feet, re-advanceth it as much hi^krtli> d'l 

^B ic was before ; making Two diJlinB Floods a {[ ^ 

^B three Hours Space, contrary to theCuilomn (eg 

^B the/dwf Winds and 7}<^» in other Places. , ^^ 

^B Two iVfw Tides that hap'ned in ihejJi |^ 

^B Gii//i^, the Former in O.90^fr, and ihelJC">| U 

March, 1710, were ««<«'■ ifli/(7w/dwsi of tli I ■ 

Truth ^ in coming an Hour and Half ft* 

to the Lamaflcr Sands, by the South CU»» j 

than they were expe^ed ; and rifmg ii£*'lfe 

than was ufual, being hurried thi:her by bd-l* 

fteroLS Soutb-wefierly Wlvds ; and both/tii, feK 

half an Hour, to near Half-Tide i and then 4K 

again, at the coming up of che North Tt^ IfH 

theotherChamcl, five or fix Feet i/gifrlbanblW 

fore; and continued ia^ on Howr/B»g(rthJn»B 

dinary, before they went off again j theK*!*'^ 

7»</e having been fo much recarded,by theSwl^B 

wcjterly lyindiiom that advcrfe Quarter. B 

For Ireland, lying interpos'd between tl4| 

Ocean and the faid Gn/pA, where chofe T»i«B 

abound ; and being feparated on the ^c'lB 
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? from ifaiei, and on the North-Eaft from 
-land, divides every Flood into Two, as 
y pafs thro' their fever dtbanntlt thicher ; 
Bre, if they arrive (as they comraonly 
i at one and the fame Time, they are a- 
tx re-united into one Regular Tide ; or clfe, 
lie one be h^fiend, and the other retarded 
t he fame Wind, or by any other Accident, 
y remain ftiU divided into two Irregular 
ts; 'till their Return from thence Into the 
«», whence they came. 
Slow, in regard the JJli ef iValney is alike 
^-/'ojVbetween the faid Gulph and the Chan- 
( or Race ) which feparates it from F^r- 
in Lancafhire ; in cafe the Tide be RepiLr, 
as to fwell up the lifhole Gulfb jointly ac 
;e J it muft enter the faid Walmy Cbamtl at 
ti £nds> at the fame Inltanc; and confe- 
:ntly, their divided Streams meet in the 
cJdle of ths,Race, and re-unite flill into one 
*Ur Flood, as was before : But contra- 
'ife, if the North and So«(j& Floods remain 
Mtd in the Gulpb itfelf ; they fubdivlde bire 
hfuwr in tJi/iheHouri; and if that Tempeft, 
■h htit feparates 'em, continues fo long; 
ibecome again redoubled into Ei^bt in 
^■fcur Hours, by a repeated Succeffion. 
SCaufe, fValney lying at the Bottom of the 
*, and at an c^mj/ Diftance from the 
^ths of the faid Channels ; its Race ftretching 
:if /effn M7e; in Lengcii, and liiuated di- 
Sly North and South J each Tide mutt re- 
ii^ively enter it fooner at the one End, than 
the oihtT J fo, as to make each its Fluxes in- 
ic, apart i that every irregular Tide, whe- 
from the North or South, may make 
T 2 T»-o 
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Two of each So^r in this GuSet, for One! 
Gnlpb 'uk\{ : So thar, when Ow? Tidef 
Ocean becomes Two in the fald G»/pi3 
Two muft be redoubled, in the W^hn 
into Four within the Space of iwtlvtl 
and thefeinto Eight in fwenty-feiir Hons/ii 
iame Means being refeattd ; as is manim 

Hence plainly appears, how Tides mayto 
tnuliifh'il sthost their ufual Number, in|«r 
Seas: Now, to fiiew how they /^jta-ll 
their common Account in others ; ittfasSr- 
therobferv'd, that, altho' the faidG^/fife 
Tw'odiftind Floods up Lmb?, asfaras/jnm 
for 0"c receiv'd from the Ocean by i^ij 
Cbanmls ; yet at the fame Time, thofe 
Floods re-«wJM</into One, in Marfejill*^^ 
■pool ; notwithftanding both Rivers had an i» 
mediate Communication with theCflifiifl"^ 
becaufe they «w;t/^U wof alike with itsTidii 
Agitation: For, the FufTOfr having a W(A' 
perture, and but a ^rrou* Channel, w> 
quickly fll'd by the 5o«/-6 Tide, an^o^ 
I'wfrii/i together with the Gh/^^.- WhereasAl 
Later, having comrariwilea Urge PW toT*! 
fill'd. and but aj?rj/r GH//*f ro let it off aOT 
cou'dnot dii'patch its Work, before the ^ 
tkod came up, to re-join 'em boih into 
y?»^/eTide j which ftood to its full tf"„ 
.with fcarceany ftnfible Diminution, fornB| 
■jivotHewn together. 

: Tliusewrf^MiirTideof tlie0«.:»i, by I^ 
-fing thro'/ei'rrai Channels, wirli unMUnl jp^ 
into the /r;]?) G«//>^, became riwd j>rt'^n;:,r»jj| 
Again, ed'cri of thofe Two, by eturini fft"! 
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Ift Jifenniljj were re-doabled into Four j 
lb contrariwife, by having too quickly, the 
^1 after ihe other, into the Port at Le- 
pol, Ehey n-Hfiited again inio one, in twthe 
jft Space i and by ths fame 3ie^ni repeated^ 
■ wou'd have *e-doublfd'm tiventyfeur Hours, 
b, Number Four into Eight, atlVuheji and 
frinco Two at Levtrpod: And moreover, 
pche R. Marfey been capable to contain, and 
■ce thefe Two laft into One, at twtl-ue Miles 
^nct up the River; there had been but One 
K at WiiTTington, in twcnty-foHr Hours, foj: 
Lac WaUity i as is nianifeit. 

How, this being theiirefent Condition of 
^ide in reference to the Euripus, where it 
fi Eight times, for Once in the Pok at 7km- 
.- I am to fhew how it is multiply'd in the 
Her, by the Incerpofition of one Jjlmd behind 
her ; and in the Later, how it is reduc'd to 
iVj by the Polition of Forts, lying in the 
^nfequent Order ; and declare expreny the 
Mr, how hath are effeifled in the Three 
-^gSf^/jowi- 



SECT,, IV.. 

Ut fupernumerary Tider, /» the Eurlpos j 
KtLtir Analogy wiflf thtje which fomettmet 
mpin in aur IriQi Ssi'. 

J that Gubh which lies between England 

gindWj»<i, which haih NuTih-pyaks on the 

I, md on (he North Grf/Z.a'dj' iiiSeoilunl) 

-^^^' T ; " ■ ■ " " it 
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I it is ohfirvd, that, as 0»e Tide in the Ocami 

bcJii^ divided into ieveral Streams fuca^viij 

convty'd (hither, makes Two Floods ; and thefff, 

being/«i/^/T'(Ve'^by the Interpofition oi IVaU 

rity ijljnd, fctm to become Four Floods in 

twl-ve Hours, and Eight in tivemy-four Heitri, 

within the Streight between it and Furntfs in 

l.eiic'pi're : So One Tidal Tumour in the Me 

dlierranti^n Sea, in the famt Spaces of Timff, 

I raifeth Two in the /Archipelago ; and Two here 

l> advance Four in the Euripus, by the Interpo- 

L fition of CanJia and the Negrcponte : Of which, 

I that I may deliver the VartkuUrs after a more 

I fpecial Manner, in the following 5«?/(j»Ji let 

I us fiiH take a View of its common 

I D E S C R I P T 1 O N, W*. 

I " The E u R I p u s is an Arm of the Sea, 

L ** between ^ci&KJd and x.\\g Negrofonte j fo »ar- 

P " row about the Middle of it, that it is pafs'd 

f' *' over by a Bridge: where the Streight is 

W " hrosJir, the Tides are more regular aadcon'- 

I •' f!ant ; for, in the narrowefi Part, they are 

I " regular three Days before the Change, and 

I " ei^ArDays after; and one Day before thff 

I *' Full, and/jc Days after, and the refi irregu- 

I " lar : During which Time, the EMr;)-/*/ Ebbs 

I " and Flows ii, 12, i j, or 14 times in 

I *' twenty- four Hours j but during their regular 

I " Motion, they flow as other Seas. 

I " There are alfo particular Dlferencei, bc-i 

t *' tween the Tides of the Euriptts, and thofe 

I " of the Ocean : Fjrji-, The Water never rifes 

I ** above ft Foot high, and that very rarelji too ; 

I I' whereas in many Parts of the Oce-», it 

L '* life! 
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" rifes f)Venty-four Cubits : Stconjly, That, in 

" the Octan the Water/^//, whenirebbs into 
" the Sta ; and rifesy when ic rowls towards 
*' the Shore : Whereas the Euripus r'tfes, when 
" the Water ebbs towards the IJldnds of the 
** Archiftlago, where the Sea is broadeQ j and 
** r'tfes when the Water ebbs towards Ihefafy 
" into the C^/j»?iW of Salonkhi; altho'it isob- 
" ferv'd, that at High- water the Water fianJi 
" fiill, without moving one way or other for 
" an Hour, at half an Htoj- together : But the. 
reafon of this, no Man (fays the Author) c^a. 
unriddle. 

Now, to draw a Parallel betwen the Situa- 
tion of the Gulfb which divides Ireland from 
EnglavJ, as ths ArcbipeUgo does Candia from 
Gretcty on the one Part j and of the Chinnel 
which feparaces iValnej from Furnefs, as the 
Euripui does the Ne^ropontt from Achaia, on 
the other ; in reference to the Tides produ- 
ced in aS Foitr Places : Since they lie all open 
at both F.tfdt, to receive their opfofite Floods, 
tAlhex fuccefivdy. Or both at once: As often as 
they mutuaS/ occur in the Middle of their 
Channels, they unite each Two into One, at 
their Con^refs in the Archipelago ; and re-uvite 
again in the Euripm j as I have fliewn they do 
in the Irifli Gulpb, and IVahey Race ; and have 
mt Jingle Tide apiece, in tweliii Hcurs Sp;!ce, 
as regularly as in the Ocean icfelf and Mediter- 
ranean Sea, whereon they depend. 

On the contrary, at the Seafons of their 
Wegutarity, when the faid counterpofing 
rloodsarri've fuccejftveh, otte after the other; 
s to mai^e dlfiiaB TideSj at the Place Firft 
' T 4 de- 
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defiga'd for their Occowfe ; their ftvtral 
Streams muft. he fnhdiitidtd at the Second ; 
Hence, as every fiitglrT\d& of the 0««n, di- 
videcl'bv the Incerpcfition of Ireland into Two 
■ Jutiuft T'idti in the Gtid Gulpb, becomes iah- 
dwided by Wdlncy Race into Four : So every 
lidal Tumour of the Mediterranean Sta, be- 
ing fir ft di-vidid i)} Candia, becomes Two in 
the Archipelago ;. fo afterwards /undivided by 
the Ncifeponu, ii.ismade four in the Euripui, 
within I lie Spsce of twehe Houn ; and in 
twenty-four Hours, they double that Number. 

Jgaii, whereas tlie Ouan\ Tide requir'd a, 
S. U'vji Wind, to carry the one Part of it 
down into tte.Gai^/j, before the other con'd 
arrive fioih the N. iVefi, to keep their Floods 
dK^ti ; and each of rhcle were difftrmilj^' 
r.'tiw/into thsir refpefliveEwJj of WalnejRMti 
to craniinit tlreir.Vloods into 'em at ffuerolf 
limes.: In lieu iljsreof, it is ebfervable, that 
the MedlferraiieannTuaiOXir, io pafling from 
the ^treigbi i/f .Gthniifr to the Levant, defleds. 
that fait of it into tiie Channel which fevers. 
Cmdia from Moregj at a competent Diflancfi; 
of Time and Pi';:ce, from the other which: 
pares if from Aau/kt; f-jr their Two Streamsi 
to produce, eacj a dl(iin(i Tumour in thO; 
ArchipehpB : And thefe, calling as differm 
Courfestowanii tbe, EuripUn Streigbty the on*; 
being lb mutUi/jo^tr and more SrcS than the 
other, i]iat theit dijfatm Allowances of Time 
is douH'd before they reach it ; to ptbdivUi 
rheit Tumours -here, and /uhdifihgui^ 'em 
Qach apart, no lerfVthtm thofe did before in 
the ArcLipelfigo, wiibout inferfaring in any It' 

fpeiS with one another. 
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And if thofe North and South Streams^ which 
flow from the Ocean into the Irifh Gulph, feem 
to come thither as it were hy Pairs ; and hafte 
too foon the one after the other^ to make di- 
fiin& Tides after ar? Hour and a half's Ebb, 
either tbne^ or in JValnej Race ; the Mediterra* 
nean Flood, to make amends as to that Part of 
it which firft enters the JrcbipeJago, finds a 
ffjorter and readier Paflage at the JVtfi End of 
Candia ; while the Remainder tr'averfeth the 
South Coafi of the IJland, above thirtjr Leagues 
out of its way to the Eaftward, before it de- 
fleds into the faid Sea j and every Flood here, 
being fubdivided by the Negroponte j that Sub- 
divifion^ which enters the Euripian Gulpb at 
the South Efjd, finds as jhort and direSt a Paf- 
(age, as before ; while the other has the jj;boU 
Length of the Negrop'onte to pafs, and to repafs 
the half Way back again, by a narrow and dif- 
ficult GuUtt^ before it reaches the Streight ; to 
rejoin its Compart, which was retired before it 
advanced thither j fo as to have a full A1-, 
lowance of Time, to make a frefti Tide at 

every three Hours End. 

And, forafmuch as the Tidal Tumours in 
the Archipelago are fcarce perceptive i yet their * 
depending Floods are difiin£i enough in the 
Euripusj as entering alternately, at the Di- 
ftance of the Time aforefaid: That from the 
South, by a Channel of a wide Aperture," 
which centrals it gradually almoft into a Poinr, 
to give it Height in the Streight ; while the 
Other from the North makes ufe of the like 
Advantage, to raife its Water ahove the Archi-- 
pelago, their common Source; And, on the 
contrary, the' ^he Tid^s run very high in the 



15S Irregularity of Come Tides] 

Irip) Gulph, as being influenced immediately 
by the Ocfflx ; yet they are /care? diftinguilla- 
ble in fValney Race, becaufs of the Shortntfs of 
its Channel, and the fuilden Hurry of its 
Streams thro'it ; which, for JVkto^cj- of Pluses 
and Refluxes, are the fame with thofe of the 
I Euriputy tho' without tiie like Tidal-K/Ks- 

Efpecialty, in regard the faid 'rregularitj 
proceedsj in the IriJ!> Gulph, 'from an exerfs of 
Flood haflend by Storm ; which never hap- 
pens, but at Chatige and Fwff, and moftly, 
when the Moon is at her E<^uintx : But the; 
Muliiplidty of the Tides in the Enripus, falU'^ 
conftantly at her (Vdm, thro* Defe£l of Water,' 
when the South Tide cannot hold out it? 
CourfCj 'till the MrrA Flood comes up to foirj 
it : So that hotb fallback intgularly beforetheir 
p'nion ; which happens periodically i-mict eve- 
ty Month, and for ffurral Dap together : 
[ Vhereas in our Wtfiim Gul^b, thofe Spring- 
Tides are /e/iai-irtE^ by Anticipation, and only 
I accidentally, but twice or thrice a Tear, when 
^ ^^]e Wind proves fiv^urah'.e to the one Side, 
I ^nd advirfc to another. 

I Yet, whether the Tide's Irre^uUrity pro- 
I ceeds from an Excefs or Defeii of Water ; their 
\ tiegulitrity ftill fuppofeth a perfeft Re-«»;u» of 
|theTide, to Cucceed in the fame Place, after 
■ every Sipamtlon : And as often as feveral Pla- 
ces i/fCfwt/ each on other ; the Re-un'mn in the 
later PlacCi flill fuppoleth an Union of rh^ 
Tidesinthe former; Kence, the 7-f£«/dr Tides 
in the Euripui, mai\ prefuppofe the Utiieti ot 
two preceilipg Tumours, in the A'chlptUgti 
and this to be cauled at the Full and CA-rwf?, 
when 
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both the Sun's and Moon's Concurrtncet 

ihing upon the Levant, falls in with the 

V; and more efpecially at the Change, 

they South thtre both at once, jointly to 

K their Meridian Preffure. 

J the better to unite Two of thofc Tu- 

s into One, when the PreiTure is confi- 

\y evcreaftdy it ftirs up a Libralien in the 

f, from Soati to North, tranfverfe to that 

r is Jeriv'd from the Ocean, which is 

^vkfi to Etf/f ; And this moving aliernate- 

:kward and forward, all at exce, is ape 

■dths firft Tumour, and hafien the later, 

s fame Undulation ; and thefe fo united 

hlei to raife a correfpondent Tide in 

"Suripus, to continue at the fame Height 

>w Hour together: Whereas the irregaUr 

rided Floods, rife and faS at the half Hour't 

without the mutual Support of each o- 

M, forafmuch as the Channel to the 
vrd of Cavdia, affords a fiiorter and 
ir Paflage, and points mare direHly to- 
ithe Earlftts, to tranfmit a ftronger and 
»■ Flood into the Archipelago; the other, 
\ traverfeih the Length of that ]Jlavd, be- 
t diverts into it, can only be a flaw and 
one on that Account : Yet the Moon's 
wg upon the Mouih of the Eafiern Chan- 
ind enforcing her rifing Preflure^rd(/«a/- 
reon, from the 5. Ejfi Levant for one hun- 
'»d fifty Leagues together, muft fuflicc to 
te its Flood with the former, in i\\cAr- 
nhge i and confequently to raife /car e^jual 
ics in the Earipiis, in the frfi twelve H.un 
"ler Pfsfcnce, to enforce ir. 

Yet 



Yet in the tuxt tnrtlvt I^aurs, afrct her Ds 
partake Tcom oar litm'tipi'ere, that recodv lii 
drfitBed Arm of the Aiufilerraneaa Tide, bdij ' 
dtfrlvt4 of her prefent AJfiftance, isilia^ 
difahhJ for railing its Tumour in theAto* 
Li^9, to its /orwer Height; Again, ihisTU' 
mour beiug [Mividtd by the interpolingJ'i' 
^rs^o«(f, 'before it enfcrs the EuTlfiu\\iPtii 
ihar Branch cf it, which defieaethagaioii •*> 
the Niirthv/arJ, gnd Is to return into theSmli & 
by the aforefaid :rcw refitxd Qi£a,m "^ 

languirti away int Faivt, and becoiusi" 

ferctfiibk, before it reach the 5m(|i( iil« 11 
'So that thefe Time remaining Tides, bw f] 
added to the ahirFoi r, conipleat theNow it 
of Seven ; which art all that can poffiWyl K« 
incident to the Euripui, according toiiit™ ^u 
gar Account. ""f 

' ' ' k 

So clrfa does the Parallel between theJ" '''i 
Seasy and their reCpetaivc Tides (allCircMill^ 
fiances duly confidend), hold to conclai'.B' 
that Tivo Tegular Floods, and Seven irrfj"'** 
ones, are incident to the Euripuj, attkiiM 
■oer*/ Seafons^ cho' caufed originally, bjiwl 
regular Impulji uf t!ie Mediterranean Sea, wil'n* 
flows but i2vice in fwtnty-foiir Hours : AbI 
the grea: Dlvcr/iiy of the iW^aw/ wiieseiiJ 
and of the itfjwfj^i- F:o\t', th; fame Wo[k I 
differently wrought; is fo far from IcfinitJ 
the Validicy, or obfcuring the Evidence J 
the EfFct^, on f///jcr Pdrt ; that their Diffini 
lies (as Vgbc and Djrkn'fs councerpoi'd ) t, 
once muiually confam, and illuSraie each i> 
ther to Pirfeition: Let us now accjrd ^ 
... ■ ....,- .^.' . : : -■ fji 
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Diverfity of the Euripian Tides atnongft 
ifelves^ with thofe of other Seas. 





^ - S E c-T. V. ; 

r ■ 

tifffttvAtimi upoh ,tbk Diverfity offiiety in the 
ii Euripus ; anJL bow. ctn^etjuent it is to my pre^^ 
)^- cedent Difcourfe^ .of\tbe. Tides in iother Seas. 

■ • . ...» 

AV I N G ateady ftated the Numier of 

the Tides, in the Eurifus^ according td 

^Evidence of Reafon^ and Experience ; it 

-follows of courfe to enquire into the 

ftlitfiii^ and Manner of their DiverfKy ; with 

<8cRefpe<a to the Tirw/, and Tmuroiits 

with 
the 
my Difcoarfe 
^n the fame Subject. — 

\ F$rfii It is obfcrv'd. That the Tides are re^ 
l^hr about the Full and Change of the' Mooit, 
^d become irregular at her Wane \ h^CTLXik at 
htt Change and Fully when they flow in ample 
'manner, the South'Tidc becomes both quicker, 
and lafteth longer ; fo as to hold out Flowing, 
*ci]I the North-TidQ can arrive by the ether 
.Channel, toy^w it ; as well in the Jrcbipeta^ 
go^ a? in the Streight of the Euripus ; in both 
•which Places, they make butOwerfj^/^rTidd, 
confequent to the Mediterranean; whereias ih 
her IVane^ for want of a fuffieittit Supply of 
Water, the former Tide retired, before the 
iater can come up to join it j fo as to make 

Two 



^ 






1 

I'hhs in 
Kurds ( 
i'.:n ihe 
1 1hore^ 
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Tivo feparate Tides, in the Mchi^iiagii; wWl 
being ^jgain fabdividtd in the £«rrtw, i 
make Four irregular Tides j as is mamfeil 

Stcondlj, Their Regularity continue!^ 
Dj/j longer at the Change, than at theMjL ,, 
which murt needs proceed from a p«f(rD*-l**o"0' 
predion made upon the Sea, by the jii"iC»'li' "f '" 
tpcratimof the Sun's Lighc, and Heat, w* I ^^-i' 
ier Preflure at their CanjunSim, thaniLtlwM 
Oppo/itiett ; when their Forces are /ifir<»i 
and cannot at once affed the Mediumntu- 

ThlrMy, The Terms of their K(|«W) * ' 
gin but two or three Days before the Ci^f i 
and Full^ when the Moon's Influence is^"? 

ffi^ii J and yet continue Sov fix, o^^S^^ I t ' 1 
ays afterwards; which plainly IhewSj »•* t '''"-^^ 
\ ghc AfeJiterranean Tides, are not forceiw* 
[ /Competent Height, point blank, by the W . , ^ . 
I JwpW/; of the Moon; or by ths^J? P^^^V^^ 
l^he ^lUmick Flood, thro' the 5frei^ii;; Iji'l' 
1 are rais'd only h/ Degrees, with the AffiftatWl '»' 
J of Reciprocal LibratioTis; which find the Sea ill 
Ijllong, from thence to the Negrcprnte^ moic 
fdief and compost j and fo they muft be <^- 
m repeated, before its Motion be confiderably 
leighten'd, at fo great a Dlfiance ; which a- 
jjain requires a proportionable Time afttty w 
l,#i«/e ojjfifw into its former Irrtgtdarity. 
' , Fourth}), The Water in the Euripus, no»« 
rifes above a Foot, and that very rare/^ too; 
whereas in many Ports of the Ocean, it rife 
twenty-foHr Cubitt ; becaufe thole Ports recei» 
their Tides, with Mouths wide open, imnM- 
diately from ihzOeean, their common Soorcei i 
But, on the contrary, the Euripui derives in 
Flood, in part from the Athntick, thro' th: 

B,.T- 
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mTBW Gullet at Gihraltar ; and down the Me^ 
iiterranean^ for three hundred Leagues together : 
Aiid in fart from the Moon's Imfulfe upon that 
Sea^ where it wants the Breadth, and Defth o£ 
the Ocean, to raife its Undulations : So that 'tis 
no wonder^ if every Cuhit languifhech into 
ia^ an Inchj before it affeift the Negrcpante, ac 
fi> v^fi a Diflance^ and Difadvantage. 

Fifthly, In the Ocean the Water falls^ when 
it ebbs into the Sea ^ and rifes^ when it rowls 
rewards the Shore ; whereas the Euripus liks, 
when the Water ebbs, either towards the Sea 
9r Shore, indifTerently j and can do no lefs^ 

(wing a Thorowfare Channel for Two cppofitt 
Udes^ to pa(s and repafs thro' the Strcigbt ; 
where they never arrive exat^ly at the fame 
Time} and that which advanceth firft^ moitly 
retires, before the other attain to m full Height : 
So that the one Flows, while the other Ehbs, 
cither towards the Land, or Sea, relpeiftive-* 

. Sixthly, It is obferv'dy that at High-water 
the ' Water fiands filll, without moving any 
way for an Hour, or half an H»ur, together ; 
Hbat is to fay^ the Water ftands ftill only for 

half an Hour, when the Tides are irregular ; 
one Tide ftill r^r«r«iV^, befoie the other be 
advanced to join ^nd Jupport it: But if they be 
regular, the fupervening Tide always keep 
the other up^ at leall half an Hour longer : 
As W'hen the South and North Atlantkk Tides 
meet upon the Equator ; the Formn, which 
arrives an Hour and half fooner^ is kept up by 
the Later , to its full Height, for near three 
Haurs together. 

\ 
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Lafily, During the Time of their irreguUn- 
tyy the Euripttf chbs and flows 1 1, iz, 13, ot 
14 times in twenty-four Hours ; doubtlefs, as, 
depending upon the vjrhus Influence of the 
Snn and Moon ; according to their differm 
Afpe^s, between cheir ConjunBion and Opfcfi- 
t'un ; befides the Change of their Lataudtt 
and Variety fif DiJ}^nce from the Earth ; which 
muft make as various Tides, both for Niml/tr 

and Proporl'ion. 

And it is no wonder, that this Imgularitj 
fiiou'd rather appear in the Strtigbt of the E»- 
rifus, thanin any o(/j(r5e«, being fo contn?*rf 
by the Great ArchlteH of the Uni-utrfe j as'if ijn 
purpofe, to hold the Ballance of the Two^- 
fojire Gulfbsy with fo equal a Hand, as to 
turn the Scales, upon every Inch of AdvAn- 
iage, on either Pare, and is placed fo ««we- 
^ioufly, on the Backfide of Achaia, as to weigh 
'the various Tumours of the Archipelago, upon 
the leaft Commotion, which Way foever they' 
anroacb it, as they pafs by ; while the Tid?, 
after fo long a Courfe, as from the Streighr of 
Gibraltar, is info faint and languifhiTig zCoa- 
diclon, ( as ia no other Sea,) to be/Mrsfpcf- 
ceptible. ' A 

Remarks w/os the Obfcr'vations afartfaid. 

To fum up the whole Account I have given, 
of the Tides of the Euripat, and the kesfm 
for them, in reference to thofe 1 have already 
obfervd in the Ocsan, and difcufs'd thro'out 
my precedmlDifcmrfei in order to confirm ihem, 
by 
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Rehearfal of fomc PalTages here and 
, and comparing them together. 

, It is to be noted, that the AdeJiterra- 
l"ide, according to its common and diup- 
>urfe, always produceth imgH/or Tides 
! Etiripus ; as falling iliort of a competent 
f, either tbere, or 'in the ArcbipeUgo ; as 
B all along taken rowce. 
B^, That, to reach its reguUr Height, its 
Bu/iTual Courfe is advanced, by the joint 
stcurrcBce of the Sun's Influence (as in the 
can ) with the PreiTure of the Moon ,- both 
•on the Equator mediately) and itfimediaiely 
ma the Levant ; as hap'ning conftantly a- 
»it her Ch:}tt£e and Full, when they concur 
aforefaid : Yet, 

^My, Their Influence works more effeBaally 
their Conjunbtion, in the Vrtfeace of them 
th, than at their Oppo^^tien ; when fhe is ah- 
■t from our Hemilphere ; when the Jifgle 
ipulfe of the Atlanikk muft do the Wurk ; 
nee, there are more regular Floods at the 
*avge, than at the Full, 
^lUy^ The Term of their Regularity, begin- 
ng but two or three Days before the Changij 
d Full, when the Prelfure is greattji ■; and, 
ntinuing /ix, or eight Days after ; plainly 
monnraies. That the Tides are vol rait'd to 
at Height, neither here) nor in the Oceav, 
' the meer Dint of their Impulfes ; but as 
iJleJ by repeated Lihationsy which are nei- 
tl fiioTir/jiid, nor/ooa allay A. 
S'hlyy NotwithftandJng all thofe Mvm- 
l<Sy even the Regular Tides never rife above 
Foot in Height, for want of the Sea-room 
" \ Latitudt fl 
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pole i or in LongUuJe, from the StrM 
Mou'b, to the Bottom of the Levant; vm 
being interrupted by the Interpofiiionof S jj 
cUy, in the very Middle of ics Courfc; wlia j| 
theawkward Devarication of the incerTtiiiii| 
PaiTage, breaks its Force to almoft noi&ini i^ 
before it can reach from one End of tbeil \^^ 
diterraman to the otber. , 

6th!y, Nor were it poflible, that tbelfl 
fKou'd be kep[ on foot, for ^x bundrtd laiB 
together, by thsjingk Impulfe of Jo lumS 
Gullet, the one way j did not the il|^| 
fuencfy alternately pufh it again the^^H 
leaft ence in every fuitnty-four Hours; '^S^^k 
conftantly does, from her isi/in^ till bffiH 
ing^ at the Road of iiibraltar : MuoS 
cou'd it raife the Tide higher at ^nii^l 
yond Sicilfy which ohfiruUs its Courfe,-* 
at MarfeiUts, on this Side that IJland ; dlill 
the Mom influence it as powerfully 00 fl 
Eajt Side, as the Strtights do on the M 
and this alfo not by AttrsSion, butbyfl 
fure i Unceihe Tideisc/r;ves all along, (i|l 
the Eurofim Coafi, and not drawn {owardsl 
African ^ and is rais'd to the greatefi fiifl 
where the Sea is brcadefl i as between! 
Batiom of the VemtlaH Cuhb, where the 11 
mojl ahauhds j and the jfrkan Sbortj whOT 
Xifcarci perceiv d Zl all, ] 

Finally^ Nor cou'd the Variety of Floi, sj 
Reflux be produc'd, without the J^km/ CoJ 
Vance of the Sea's Simmon, for that pn^ 
As, to diTjide 0«e Mediterranean Flood I 
to Two, by 3 Tii'o-feld PalTage into the At^ 
fcLgo- and a^ain to fubdi-vide thefe Tut'^ 
Fcur^ by VniJ'ame Means in the Eutiim, wl^ 
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Be Water keeps /di*': And, on the contrary, 
pon its Rijing, to rejoin [Eiofe Four into Twa, 
xd re-unite thofe Two into One^ afcer their 
tj>araiion. 

So little does the Diver/sty of Tides, found 
QMS: narrow %nd ^lailow Seas i and much Icfs 
« various Fluxes, and Refluxes of the de- 
t Jiding Rivers, argue any SrrtguUr'ity of Mtk. 
>Il in the Ocean illelf ; or the leaft Deviation 
im the Intercourfe of the Sun, and Moon, 
rsich I have already defcribed ; but meerly 
Dceeds from fome Inequality of the Paffages 
«j Shores, which hajiem or rttardt their Moti- 
t ; or Difproportion in the Situation of the 
ace, that gives them as Hiferent a Recep* 

^ay the Euripus, which for its Multiplicity 

^ Variety of Tides, has been hitherto an 

festricable R'tddU, to puzzcl ar d perplrx all 

suikind J is fo far from laying any new Dif- ~ 

■A/ in our Way J That, when its Situaforif 

d the Motions of the Tide canfeijuevi thtreiOf 

S duly conlider'd j it proves to be a very fa- 

Urable and explanatory Infiunce and Exim^' 

M of what I have difcoutsd upon this Mac« 

"j in other Places, 
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H Of the i'm:i\\ Number of Ttdsi in feme etirfk «rj 

^B c«i; nfff^Why, (» t;^e Port atTunkiQ, ik « £^ 

^1 baffens but one Flood is twenty-four Bm (■■ ^^ 

^^ D»i/ twice each Mantb, no 7l</< «; ell. ^^^ 

H Q I N C E the Plurality of Tides, abort A " si 

^M ^ ufual Stint ( as 1 have (hewn) ptoca Sn 

^P from the like Number of Cbannels, di'iSi " T 

*cm as they fucctjfiwly fjfs into the famcGil| " n,, 

or Vort : And, on the contrary, their Pw * if 
is occafion'd by as many Gulphs, ffiOn 

tracing diftinia Tides, and thofe alfo drii -p 

from difftrtnt Seas, into ia^ their Numifl j^j.^ 

And Hnce I have made ic plain, how ih: ii wh.^ 

mon Tides, which conftantly affed tfiffla >,((, 

but fw/ce in twenty-four Hours, twoi d^j, 

doubled mzhzlrlfli Gulpb, and rfi^owiiVinil o^t 

Eurlfui : It now remains, on the contrarj,! £,./, 

produce a Parallel Injiance wherein fi*J whi 

^init/ Floods, and thofe alfo proceeding fd |i,, 

, M-verfe Seas, are daily jomd into 7V(,< P- 
ihefe fubjoindzi lalt intoO»c; andihisw 
I Is fometimes intermittal: And in ordstl 
fhew, by what Means it is effeded ,• take 14 
what is reported of the fvrt at TunLin in* 
for Matter of Fatit 



*' In the faid Porf, there is but om B* 
" and Ebb in t-wcnty-fmr Hcurs j and W 
^* in each Month, ('viz.. when the Mood 
" mar cbc E':juimx ) there is no TiJe all 
" but the Water is fijgnant-^ but with* 
" Moon's Declimtim there bigi'ii 
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which is greater when /he is in the Tropical 
Signs J only with this difference, that 
^^ when the Moon is to the Norward of the 
EquificBial, it flows when ftie is ah^ve the 
Earthy and ebbs when (he is under it ; fo^ 
as to make High- water at Moon's Settings 
and Low- water at Moon's Rifing : But, on 
the contrary, the Moon's being to th« 
Southward^ makes High-water at Rifing^ 
and Low at Setting ; it Ebbing all the 
Time, fhe is ab(yue the Horiz»on } as appears 
more at large, Tbilof. Tranjail. NumU 
162. 
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To difclofe the Caufe of this odd Appear- 
jance of the Tide at Tunkin^ with regard to 
nvhat happens of the fame Nature in the 
Iriflj Gtilpb and the Euripus ; it is to be noted, 
that thefe three Arms of the Sea are ftretch'd 
out from North to South, and lie open at both 
Ends, to receive their refpedive Floods; 
which here at Tunkin, are propagated from 
different Seas ; by the North Channel from the 
Tacifick, and on the South from the Indian O- 
cean : But what is more remarkable j at the 
Middle of the Gulfh (where thefe Floods 
meet ), lies open a Biy of a vaft Extent^ to 
receive 'em, and to carry their Streams to the 
"Port ; where they make but one Flood and 
Ebb in t-wenty four Hours; and the Manner 
how this \% effected^ is what 1 now undertake 
fo defcribe. 

As for the Manner of their Concurrence, 
inftead of hitting an exa<a Time for theiif 
Conjundion, the 5(?«ri& Tides arrive not'cill/^v 
lio'^rs after thofq out of the North ^ the Indian 

V % ^ Oceang 



jefpedive North and S out b-? of ages y 
Entrance into it j and come oo oi 
Jwict^ within the Space of twenty f 
ihey have twelve Hours apiece, to n 
i^luxes and Refluxes, foiwarcl and t 
as compleac as in other Seas. 
\ But ?\\Four Floods, when they 
Middle of the Gulfh, being of courf 
into the Mouth of the Baj^ fuco 
ever 1 fix Hours End ; and it being a 
a vaft Extent y and boriz/mtally Le-vel ; 

curring Ebji^ cannot make fo ^uick 
(dut 01 it^ as not to flagnate : Be 
)Flood fiiU overtaking another y e'er 
jpentj the Watet in the Bay muft r 
si^i^i/tf^.and fwcU up a Tumour in 
vhich lies in the Bottom of it, 'till i 
determinate Height, which cannot be 
iand tnuft ilahd mounted to that advan 
as long as their united Forces conti 
to fupport it alike Mtbt while : as ii 
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r-fatver their Fellows ; this furpaffing 
■ght of Water, muft ebb off again on the 
lifr Side, in as long a Time as it Was in rifing ; 
|is to fay, in twehe Hours apiece : So that 
^ur concur to make butowf Flood and Ebh 
Wenfyfour Hours ; as is manifeft. 

STow, to affign which two Tides muft be 
Jetninant over the other, with regard to the 
mation of the faid Port : Since ic lies e'ightem 
fcffito the North of ..the Eju.'iror ; the Norlh 
Be. muft needs be Superior : -^giii, for- 
■uch as the Primary Tides muft fxc«(/ the 
Ondary Ones, the FrimarrNorth-Tids muft 
" Supream : And, feeing the Port lies be- 
^een the Tropkks, the ftid AV/i-Tide muft 
fcake H/gA-3i'«Kr at the Moon's Sitting ( as it 
^\i^\\y {/.ippem atTunkin), as being the /ic- 
»/( of the Ebb which (he had caufed by her 
^■refture, at her Soathivg upon the fame Me- 
(.dian. 

ylgaitf the Secondary North-Tide muft needs 
li^ceed any that can be rais'd in the South; in 
i«gard the Vacifick Ocean, whence it is propa- 
gated, coafts the Gulpb all along upon its 
Vorihf and Eajl Quarters ; where it finds 
itore of hlcti to receive it, which are both 
!faort and dired -. Whereas thofe from the /«- 
iiatt Se^ come farther ofFj and, having the 
Tfoeked Windings of the Molucci Sireighu to 
■raverfe, are half f^ent before they arrive : 
Befides, this Secondary Tide, hap'ning taWx-e 
Hours after its Primar/ One, fails at a right 
Time to work the /iwe Effe-a in the Corf, by 
; Concurrence c " " ■ - • 
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Smithy at the Rifing of the Moon^ that its 
Competitor did at Setting. 

Now, to ftate the refpedive Efficacy of their 
ntntniil Concurrenctsy as they make one circular 
Revolution, according to their ySjc bourlj Sue 
f^Jpcny as I have already defcribed ; it is re^ 
ptarkable, that, whereas the Vrimary Nmb- 
TiJe has but the Secandaty One out of the 
^ South ( which is th^ laft and wtakefi of that 
Order) for its Partner : 1Yi\% Secondary North 
Qne, has the Trimarj One out of the South to 
precede it, and fll the Bay pretty fuU^ before 
i( arrive j to raiie it at leaft to an equal Pit^b, 
with its Competitor ; that both jointly may 

hold the Waters Equilibrium (teady, and tlu$ 
Tide in fufpence ; • while the Moon fiaods 
Keuter, near the EquimSial ; as it aiStu^Uy 
b*sfptns in the faid Port twice every Month. 

Bat upon her Declination the Tide rifes ; and 
if Ihe decline ^towards tjie TJcrward^ the Pri* 
maryTide^ on that Side of the Equator, bc« 
ing more evfcrced by her Preffure, . makes 
High- water at her Setting : But, repaflingthe 

Equinodial Southward^ the Secondary Uortb * 

Tide ( which hap'neui at the twelve Hours 
flnd^ thro' the more favourable Affiftance 
(he gives the ?rif?:ary South Tide^ its AlTociate, 
en the contrary, ^ifts the Tide froni her Seu 
tifig to her Rifing : And the nearer fhe ap- 
preaches to eitbcr Tropick^ the refpcdtive Tide 
becomes mere advanced ,• and that One joint 
Tide, being compos d of all Four ,• Two co 
Ficod it up into the Port, and Two to 
Fl^b it cut again,' each Flux and Reflu^ 
pvuil continue tmhe . flours ao'mce j which 
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gives a juft and full Account of the wboU 
Appearance, 

Such have been the various Phenomena of 
the Tide, thro'out the Ocean^ according to 
my beft Information^ as I have defcribed ,• yef 
no one of 'em has thwarted the Dodrine I 
have delivered upon that Subje<3:, in the leaft : 
And fo much they have been diverpfjd by 
the occurring Coafis and Shores, and their 7w- 
Uts within Land ; that, upon fight, they ap- 
pear'd univerfally Anomahusy in fome refpeA 
or other ; yet flill have fairly accorded with 
the Principles I have here laid^ and the Ufe 
I have made of 'em : But as for their Paucity, 
or Plurality in any Arms of the Sea, I found 
none that appear'd, upon fight, fo oJly extra- 
vagant as the Euripusy and the Port at Tunkin; 
nor any that proved more fuited to my Pur- 
pole, and regular, upon a due Examen of all 
their Circumftances, thro'out the Univerfe. 



Sect. VIL 

Of the various Floods and Currents, found in tie 
Magellanick Streight, of the Bofphorus, 
find at Gibraltar j Their fever A Caules^ and 
fhe Manner bow they are occ:^Jiondf 

SINCE I have fiiewn already, what 
Tides have been occafion'd in the Gulphs 
of feveral :^eas, by their Floods polling thi- 
ther thro' Streigbti and Paffages, differently af- 
feding theui ; it novK 9CCur§ farther to de- 

monftrate^ 
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monftrate^ what FIocmJs and Curirtnts are found 
in thofe Streigbts ; when they mediately con- 
join aj5 different Seas j as, I. Either Two fevc- 
■ il Oceans j 2. Or Two Inland Seas j or clfe, 

3. Oist of the we Sort ^lih another of th^ 

otheu 

It is generally obfcrv'd^ that th<$ Strem 
which moil conftantiy afiecfts any of thofe 
Streights, ^^\ defcends from a higher Situation 
ro a lower : Hence it is, that the AnUn and 
Molucca Streigbts y which, in the Ncrthy 000*^ 
join the fadpek with the Tartarian j and IJI 
che S(mtb^ with the Indian Ocean ; as alfo tbc 
MageUanickFritb does the Etbiopick with the 
50fifi& 5«if j all three Currents defand Wtftwari^ 
from Oceans raii*d and pufh'd forward by ai| 
Eajterly Wind, into a Wer Water : As, on the 
contrary, the Stream, at Gibraltar^ defcends 
into the Eajtem Mediterranean Sea, draio'd 
lower than the Atlantick Ocean, by the fcorch- 
ing Beams of the Sun ; and the Bofpbortis dc- 
fcends from the Higher Euxtne Cfwell'd with 
the Danube^ Borifibenes, Tanais, &C. ) into the 

Lower Arcbjplago^ which receives not a pro- 
portionate Recruit. 

Now, as to thofe Stream^ or Currents^ 
which are peculiar to the Streights of every 
Sort } and, for Brevity's fake, to fingle out 
One of each Kind, which is moft rentarhblc 
for the great Diverficy of their floods ; 

, ^ Ftr/l-, The MageUanich Streigbtj which con- 
joins the Ethioflck and Vacipck Oceans, befide? 
i^S conftant Stream into the Wefi, has alfo a 

Tide that fets in with it, which rifes and fall$ 

mi 
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jevery fix Hours, with about twelve Minutes In* 
terval, as in other Seas : And a contrary Tide, 
from the Vacifick, falls into the Mouth of ic 
at the Weft End, which contrads itfclf nar^ 
rower towards the Eafty for thirty Leagues to- 
gether ; 'till the Gulfh become ftraiteft, and 
the oppofite Floods grow ftarpeft, when they 
chance to re-encounter near it. 

So that the PaJJengery to render this Gulph 
Na^uigahky avoids the falling in with their Oc- 
courfey where the Streight is narroweft j by 
taking the Fir^ of his Tide, to bring the Vet 
fel into it, and carry her thro' ir, before (ho 
meets with the Adverfe Flood; that the Chan- 
nel becoming rf-€»/^r^^i, (the One being not 
too much contracSed, nor the Other relax'd,) 
cheir occurring Streams may [well up gently 
into calm and fmooth Water : fo that, if a 
J>risk*Gale favour the Ships defignd Courfey fhe 
may bear up againft the Stream, either to the 

Eafi or Wefty fo as to make the Voyagers PaJJage 

quick and fafe: Infomuch that the good Suc«- 
cefs of fome, who Tsmed and Tided the 
Shooting this Gulph aright, have difcredited 
the difwal Reports of others, as feigned and 
fabulous. 

But, Mr. Dawpier found *em much other- 
wife ; who tells us. That after his Ship was 
run into ths Mouth of Le M^irs Streight, 
C which is near the Magellanicky but much lefs 
difficult and dangerous) '^ They found a 
'^^ Itrong Tide, Jetting out of the Streight to 
^^ th^ Northwardy gnd like to /(?//W(i^r the Ship ^* 
f ^ but whether Flood or Ebb, they knew not * 
** only ic made a jljort cocking Sea^ as if it had 
l[ b^Qn ^Race^ whcie two floods met, for it 
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^^ ran tvtrj Way : Sometimes breaking in oyer |] 
'^ their I9afiey fometimes over their Vtof^ 
f^ fometimes over the Bowy and the Ship to[$i 
*^ like an Egg-ihell j fo that they never fck 
•* fj.&i unartuin Jerks in a Ship : And bcHkc 
f]- ' 11 in with the occurring FUods^ where th? 
x^uliage was Itraitefi. 

• 

Stconilfy As to the Boffborusy which, the- it 
be a Streight between two Inland Seas^ withodc 
any Connexion with the Ocean, or Depen- 
dance on its Tide; yet 'tis obnoxious to as 
great a Viverfity of Currents, which proceeil 
from different Caufes. 

ifi, Concerning that Current, out of the 
Euxine Sea into the Arcbifelago, from Kenh tA 
South, it necelTarily defcmds by the Propenfioi 
of its own Weight ( having neither Wind nor 
Tide to drive it ) ,• and confequently it d^ 
fcends from a higher Station^ to a lower ; the 
Euxine overflowing the Archipelago, as being in 
Proportion replenifli'd and fv/ell'd by the Dj- 

nube, Tanais, Borifthenes, &c. more plentiful- 
ly than the Mediterranean Sea, which exceeds 
^t at lead thrice its Compafs. 

2dlyj Whereas the faid Stream is hnt fix Foc\ 
deep, and floats upon a contrary one out of the 
Archipelago, which preponderates it, as is found 
by fundry Experiments j 'tis ho more a Wonr 
der, that it /tftf/i upon the Surface of the^^- 
njtrfe Current, than that Oil fwims upon the 
Surface of other Liquors* 

')^dljy Nor is it more ftrangp, that th^Saltery 
and confequently the denfer and hea^uier^ Wa- 
ter of thQ Arch pelago, ttioad force its Way«r»- 
dcrth^Etmne Sne^m^ into the Nor^b by iw 
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Preponderation ( which is freflier and lighut,, 
and fo lefs able to refift it ) : And the nearer 
it flnks to the Bottom^ ftill it becomes more 
fonderousy and enabled to prefs foroi/ar J , in Pro^ 
portion to its Weight upon a deeper Defcentj 
efpecially about the Middle of the Channel, 
where the Counter-floods have Liberty to ex- 
prefs the Energy of their Height^ and Weight, 
to the greateft Advantage. 

Finally, if it be true, as is reported, that 
the Two Coafting Currents of this Streight, run 
counter j that, on the Weft Side, towards the 
South ; while the other on the Eaft^ returns 
into the iJorth j it is no more than ordinarily 
happens, when the /r^/fe and /^/r Floods [bet- 
ing diverted at the Entrance into any of our 
Tortiy each apart to the contrary Side, by fome 
latent Rocky or oblique Bank of Sand"]; the 
one comes in^ and the other goes out at the 
fame Time ^ paffing by each other difiinguijha-' 
yiyy perhaps for a League together : So in our 
prefent Cafe, the oppojite Mouths of the Bof- . 
fborusy being diverted federal ways, dire<9: 
their Coafting Currents^ the one towards the 
Euxlne^ and the C)ther towards the Archipehgd, 
after the fame Mannen 

Thirdly y The Atlantick Tide, which fets in- 
to the Mediterranean Sea, thro' the Streight of 

Gibraltar, fwells the Stream which tranfmits 
it thither, and lets it fall altematly at every 
fix Hours End ,• with an Interval of twelve 
Minutes, like the Magellanick Gulph ; and both 
are devolv'd together, down the Middle of the 
Channel ,• while each precedent Flood re- 
turns, by Refult, from the Bottom of the Le- 

vant i 
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vam ; partly reftored by Libmtiot, and pardji 
re-enforced by the E»crej/ing PjelTure of iht 
Southing Moan, to refund on each Sid! i 
Caajling Current into the Ocean, whcnttil 
came ; as the Boji-m/in, where he caanot 
item the MUJU Scream, follows the Bakt» 
find calmer Water. 

And, that this Secondary RefahingTiie, OIJ 
reach the Height of the Primary one (he- 
fides the A/Ws aforefaid Re-enforceraeotJ, 
the )oint Inclmalkn of the oppofite Shora,^ 
to the Strright's Meutbf concuTs to amrt,iai 
proportionably to r^ife the Height of tlui 
Tide, which was before Jihte4 and lowerii 
ihe way, from Sicily ( the Axf of it* it- 
hratim) on each Side of the occurring Sxnmi 
foastorclund part of their borrow'd Wattr, 
into the 0«a» itfelf; 'till the undiftingnillia- 
ble XJnion of all thru Floods in one, fufficeihto 
re-advance flill another refalting Tide, to u 
tqual Height wiih the former, which imBifr 
diacely preceded ic. 

Thus the Diurnal Courre of the Mm, 
drives the Tidal Tumour with Ups and Dow^ 
of fix Hours apiece, from the Bottom of cIm 
Streigbis Mouib, to the Point of Gihrahtr, 
Eali and ireft i and the IVeight of her Preflure 
being advanced, in Proportion to ths Ihitii 
of her Advance towards the South; the &S 
Tumour mull /Wj? moft, at the Places that 
extend fartb,'fi Noribi asacK»;fF, in the Bot* 
lom of ihe Mriatick; and at MarfeiUes, in d« 
Cidph of Lyons j where it fwells a Foot, where- 
as it bears up elfewhere, fcarce Jix Inchat 
J3ut her Advance lying between Eafi and If'? 
all 
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Ithe white, the yielding Tide mufl: be drl- 
p towards N'. W. and reiult from N. E. on 
p Spanijh SboTes, for Ififtance ; and run from 
Frangerola into the Strtigbt's Mouthy ar South- 
i, as is found by the Pilot't Ohfirv^tion : 
id, fince he has furnifii'd us with a vejy ac- 
liate Account of the fever^l Motions of the 
Ue found therein, 'twill not be amifs to have 
fcir iundry Appearances/ar/ier examin'Jf and 
ply difcufi'd. 



Sect. VIIL 

I more particular Account of the Title, in the 
[Streight of Gibraltar, from Expcrintce and 

^Reajen, 

i O give my faid Account, an unque- 
_ flionable Aflurance ; ifi, I produce for 
as to Matter of Faft, our En^liJIt PUos's 
tfervation, in his own exprels Words: 
tof. In regard the Streight') Mouth contains 
Ve fundry Streams, which pafs thro' it out 
f the AtUntiek Ocean, into the Medittrra- 
Ln Sea ; I delineate 'em to the Eye in a 
Map, exaftly the fame with his : And, 5^/?', 
praCmuch as their Currents differ no lefs in 
tof Titnei 1 extrad their Periods alfo, 
fct of W\iTuh-TahU : only abridge, as to' the 
Burnal Courfe of the Nt-iD-Moon Tide ; and 
Igin, as he doth, with the Defcription of 
tat, which is peculiar to C. Tiriffe and Tan- 
hr; and the only cue, that flows out of the 

Th 
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7S*Pilot'j Ohftrvation, of theTide j» f Ae Stre^jht 
of Gibraltar, is esfolldvn, viz. 

" At Tangier and Tarife, a S. JV. by S- 
" MoonmakeclifullSea, atll ^,onthe Shmi 
*' but in all Parts of the Sireigbt's Mouth, ibe 
*' Flood runs until a W. by S. Moon, or Vi: 
" All the other Parts of the Strcight'sMoat^ 
" have Flood out of the M'e/iy which rans.^ 
" from C. Sfartel, and C. Trafalgar, on 
" Side, along by the Shore, much ftroj 
" than in the Middle ; to the Eajiward^ asl 
*' as C. Cabrita on the Spanijh Side, and ^l 
" Hili on the B^rbary Side ; and at thefe &4^ 
" Points, meets the Flood that cometh "i/U 
•* of the N. E. about the Feint of Glbra^, 
*' and runs S. W. into the Sireigbt's Moutbj jA 
*' the firft quarter Flood ; and the Reio^ 
' derof theTide, the Flood /«/e(^ fromfe 
' Paint of Gibraltar, W.S.iV. towards C. %f_ 
brita. 

" At the Th/i of High-water, there comilfc 
' always out of the /ff/?, between the iw* 
' Capet, a Race of a Current, which fprei^ 
' eth the whole Streight's Mouth, from SSt 
' to Side, but continues on neither feldsiD 
longer than half an Hour ; but in the Miify 
' of the Streight's Mouthj the Current ruiH tO 

■ the Eaji-ward Very itrong, ail the "itlil Sf 
' *" ' ; and the Race of a Current, fA^ 
' always between ^;e J- H'//, and C. C«Mff^ 

■ at a i'V. by S. Moon ; and at that hfiantii- 
^ gins the Ebb, on the f^V/ Side of .thofe 
' Puims, to run to the Eafiward. 
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r found in certain Streights^ i8n 

The Tide of Ebb, on the Sfamfi> Coaft, 
ans from C^!pe Cahitay about two Leagues 
road from the Shore, as far as the 
?af)d of Tariffs i and runs between the 
"land and the Main, ail rhe Tide of Ebb, 
lOn^ by (hz Shore, towards Cafe Trafalgar ^ 
uc on (he South Side of the Ifland, tbo I 
.bb runs very HdTTou', except itbeinaSct"' 
f fair Weather. 

The Tide of Ebb, on the Barbary Side,' 
uns from Afes Hill but narrow along the 
^'itore, as far as the Voint of Akefar ; but, on 
he Wefi Side of the Point, thwart of the 
lajt the Tide runs about three MiUs broad ^ 
tnd at the C. Malabata, which is iheEafter- 
noft Point of the Bay of Tangitr, about 
Wo Mila broad ,■ and fo continues to the 
Vefiwardy out to C. Sf artel -y and from 
Sence, the Ebb runs 5. W, along iheShore^ 
Dwards SalUy. 

■ The Ebb, to the Eaftward of C. Cabriu't 
nd j^pe'i Hill, is begun by the forefai^.j 
Lace of Current, which ffreadetb from-.] 
he one Side to the other, between CibraU, \ 
ar and Ceuta Point, and runs in E. N. E. in 
he MidMe ; from the Point of Jpe's Hill 
3 the Point of Ceuta, along the Shure, al^ 
he firft half Tide; and the remaining 1 
lalf Tide, the Current runs from C. Co- I 
riia, E. S. E. into the Strtighi't Mouth, by. 
he Point of Ctuta j and from the Point of ' 
ribraliar, the fitit half Ebb runs N. E. in- f 
D them, townrds C.Frattgerela. 

Thus far the PiUi's Obfervation. 

X The I 
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The Pi/of's Delineation of the i 
Meatb, w\th regard to its five-fold T 
Curre>iti,isnsl havedefcribed in the a* 
Map : Now, to infpeA his Table of d 
for the Veriods of their Floods and Y' 
every Line ; Brfi, From the Line B, ri 
^/rican Shore, the Tide begins to Flow 
ward, at f o^ ; and Ebbs to the M^t^wi^ 
4'' ; And from the Line C, on the SM 
Coaft, it begins to Flow to the Pfijlwi^ 
1 1 ii i and to Ebb alfo to the Wefiwari, t 
yet, between the Offing Lines TT c 
one Side, i: Flows not to the Ea^iVi 
1^ ; and Ebbs not to the TVe^ward, ' 
And between the Offing Lines OO oni 
other Side, it begins not to Flow to tbaff 
ward, 'till 2'' i nor Ebbs to the IVe^ivtrl 
S*" J while the Middle Current ftill I 
to the Eajiwurd, at near ihe fame 1 
without Intermiffion. 

Seeing therefore all thcfe Floods andfl 
are ftirr'd up, and let fall again, by the lil 
Flux and Reflux of one (Ingle Wave, ot" 
mour of the Sea, yet no Two of either I 
fcegin to rife or fubfide at the J.ime Tmf-,^ 
Queftion is, how they become fo ^e* 
difpos'd, torefentitslmpulfe i" 

Firft, lYiQCoa (ling Streams, whlch firfl* 
ceive its Influence, are beft dlfpasd (ottti 
purpofe ,- as having no fpecial IncUnain^ 
their own, to refift it ; nor Depth of Wnff 
for any to be imprefs'd into j but, Floail 
upon fliallow and ^loaly Bettomt are ei' 
flirr'd, and as foon appeas'd, WkcpiaSowh 
Upon every Wind that blows^ or Calmi^ 



jouvd in certain Streights. 

L happen ,• and fo muft take the fir^ No- 

of any Commotion. 
)n the contrary, the MUMe Current, ha- 
; FfiU enough to direiJ its Flux to the Eaji-. 
U, and Channel of /raLea^Hd to continue 
le fame j having alfo Dfftb of Witter to 
1 forward, and the AtUntUk Oct^n, to 
p it fupply'd tnits full Height; Without 
lediment of Coafl, or Shore, to Jefieii its 
irfe, or leffcn it Speed, muft fnfFer no De-, 
dence on the ^oun, to hinder its Piecif'' 
an. 

ut the Offinfr Floods, interpofing between'- 
two Excreams, muft partake of both thef^ 
reams, by their mutual Coherence; the" 
f/iancjf of the oncj fo as to Ebb and Flow 
_unar Influence ; and withal the Steadi- 
of the other, not to be wrought upon 
r-haftily; but, as it is three Heurs iater, ilt 
living the Tidal Jmpreffion ; Co to pre- 
e it as much longer ^ but yet as all thefo 
;rent Motions being regulatedj by the"- 
s'sjix hourly Revolution ; fo at every fitf^ 
irs End, to make, by a timely Ebb, ^^jS 
tion. And, ^*) 

irj}. The Pilot obferves, that the Coafiingxi 
im, on the .Sp"m(li Side, chat begins tfl^^ 
vac It'', and ftiou'd continue fo *till f"", 
;es High-water at Tariffe an Hour and half 
ler: idly. That the Coafting Tide, near 
/^rican Share, which begins CO Flow at lO^i 
(hou'd Ebb at 4'', continues running 'rill 

^dly. That the Offing Floods, which be- 
not to fwell 'till i"" and i^, and Ihou'd 
f 'till 7 1" and 8''; yet fall with the gene- 
Ebb, between CC^hrita and ^$t' Hilly 
X 2 at 
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at jh : Lafih, That the Tide from tk 
N. E. both Flows and Ebbs fo the tfif- 
ward, out of the Meditcrrnnean into the 
jitUns'ick, whofe Situation mult be higher, to 
give the MidilU Current the quite contrary 
Motion : Now, to leconcile the Piiot't Calm- 
dur, to liis Obftr-vatkn } and both to Trmhj b 
the Points aforefaid ; 

Concerning the FiV/ Point ; to wit. That 
the Tide which came from the N. E. and 
hgatt to Flow at 11'', and boldly enter'dthe 
Sireigbt's Mouth to S. W^. at the dead Ebb, fot 
the firft Quarter of its Flood j ( 'till the R(- 
mainderwas defleAed from the Point efGi- 
broliar, to W. S. W. by the Springing W4tm 
Tide, towards C. Cubrita, and thence to C*ft 
Tarifft); made High-water there, at 2'E,' 
that is, two Hours and an half before j' 
When, according to the Tilot's Tide-TablCf 
it fiiou"d have begun its Ebb: Anfw. But the 
Sea was Full at half Tide there, in regard the 
Qoafling Cbavttd was ftraiteft j and wichal aa 
iy?dw</ was objetfted to its Courfe, when itt 
Flux was briskeft, and had Water enough MH 
refult, at its firft Appulfe, higher than the 
Stream was able to maintain, after the Ener- 
gy of that Pufii was over j iho' ic continoei 
to Flow afterwards, to its full Time. 

The fame Tidal Tumour that came from 
the N. E. makes alfo Full Sea at Tanmr, 
the oppofite Coaft of B.nbarj, near the faaB 
Time ^ having pafs'd from Ctuia Point, by 
Jpe'i Hill and C. Jlcafar, as far as C. Malabar 
where the Coaft molt firaiteas, and Rock 
o/'fc/e it i and withal, the IVefiern Flood 



erratn otrcignts. 

brs, to fwell it as high at Tangier, as it rofe 

TOJre at Ifie Ta'lffe ; yet with this difference, 

Tl the Tide of £bb continued its Courfe to 

fWtfiward, beyond C. Trafalgar ^ whereas 

'i Eafiern Flood is born to the Eafiward 

icnce it came, by the Curtmt out of the 

?i before it reach C. 5;>jrre/ towards the 

an, to compleat its fix Hours Ebb. 

tcondlj/j It is obletv'd, that the Coafling 

e, on the African Side, which begins to 

ow at ic-'' J and has but 'till 4'', allow'd it 

Lits Ebb by the Tide-Tabte, yet continues 

ijing to the Ealtward, 'till j"" at leaft : 

'■uf. That the Firfi of the Tide, is carried 

she EajtwarJ fo far, by the cornmon Currtnt 

t of the ff>/? ; while the bindtr End of its 

K)d is upon an Ebb, after the faid Allowance 

apircd : As Sea-floods in fri^i Kitjen, Ebb 

r the Sea, while they Flow to the Land- 

", at a greater Diftance. 

^hirdh. That the Offivg Fhcds, which begiD 

)tto fwell 'till i'' and z^, in the Afternoon ,• 

,ht to Flow 'till 7'' and S^ at Night j 

; Fall, between C. Cabrita and Afc's Hillt 

* in the Evening ; with the general Ebb 

if the iVefiem Flood, in all Parts of the 

\igbis Moittbt at once : Anfii/. Notwiih- 

bding, they continue their Flux to the 

hvard, to their ftated Terms of Jix Beurt 

iece, though they cannot re-advance the 

tde to that toppltg Height, ic had before j 

Id they return not their Stream of Ebb, 

I it be withdrawn by the Tidal Reflux of 

> Ocean ; which fee it on foot fo lure, and 

s as long in withdrawing it Motion ; which 

^s done with equal DiiBculiy both ways, 

X ? and 
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and confequently mud be perform'd in tbe 
famt Space of Time. 

Fourthly, That the aforefaid N. E. Tide, 
both Flows and Ebbs, along the Spanifii Shore, 
perpetually to the WiftwirJ, quite contra^ 
i»o the Middle Current, which runs wichont any 
jidat Ups and Downs, as conftantiy to the 
Eafiw<ird; and coniequently from the Higher 
^Situation of the AtlamUky into the Lower of 
.the MtJiterravean Sea; which feem^ to render 
«hc contrary Motion of the Tide impoffible: 
^vfiu. To make ihofe oppofite Flux's cod* 
■iiftsnr, it fufficeth thai the MeMrerrauean Flui 
advance above the J ilantUk Eh ^, to comeit 
their Courfes : Nor does the Flux of the jMri- 
JU Current intermit, at Low-water, nor ex- 
ceed when it is higheft in the Atiantick, but 
(Obferves the Mean betwixt 'em ; As the Sfm 
of a Vump keeps to a conftant Stream, tho' 
the Water in the Tube rife and fall at cmy 
Stroak, ten or twelve Inches ; yet the SiJe 
Streams, fometimes exceed the Speed of the 
MiJJle Currcnc, between C. Cahrita andibe 
Coitgrefi- height -. WcnCi it is obferv'dj 
• Fifthly, That the Tidal Flood oat of the 
W(fi, runs more ftrongiy from betwixt C. 7>4- 
falgar and C. Spauel, than the Middle Currttt 
which obferves a Mt-v between the highcl 
Flood, and the li'\vell£bb ; and follows the 
Shores r*" Fir .« and Barbary, 'till it meets the 
J^. E. Flood, between C. Cabrita and Aft't 
Hill, where they Counter^ fv}eUt%c\\ other, 'dl 
the Wacer be full thro'ouc the Strtight't Mwti 
(Tariffeaod Tangirr excepted) 'till j* ; ttUt 
the Atiantick Flood, which made High-watef 
;he Promontories of IreUnd, Fran 

Spisi, I 
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Spainy at T^i and fill'd their Torts^ at 4^; now 
reacheth the Bottom of the Strelght^s Mouthy 
and fills all full^ at ^^ ; and bears down the 
EafternEbbingy which damm'd up their Paflage 
thitherwards, all the while : 'Till, 

Lafilyy As this Univerfal Deluge came from 
all Parts, and chiefly from E. or /iPl with a 
Point or two of N. or S, fo, after the Top 
of the Tide, has broken down the Rampire 
of the Tumour, that withftood it ,• a gene- 
ral Pufli is made to the Eaftward ; yet, after 
half an Hour is over, it Ebbs every way at 
once, from the Topping Height : The Mi J-: 
Me flows Eafiward } the North Stream, towards 
Gibraltar ; and the Soutby to Ceuta Point with 
Freedom, without any DefleSiion for the firft 
Half-Tide of Ebb : But the Remainder is dri- 
ven by the N. E. fpringing Flood, by degrees 
tranfverfly, thji^art the Mouth of the Streight, 
from C. Cabrita to Ceuta Point ,• to end this Tide, 
with the beginning of the next, and per- 
feA the Circle. 

The Pilot, having finiih'd his moft accurate 
Obferuation, gives us a Caft of his Office; by 
dire<%ing, how to turn thro* the Streighfs 
Mouth, the Wind being Wefierly : 'viz,. To ply 
to the Windward on the Spanijh Side, from the 
Point of Gibraltar to C. Cabrita, and from 
thQtiCQ to Ipe Tariffe : And, having T/Vei two 
or three fhort Boards up to the Windward^ 
a little before High-water, and the Race of 
Current out of the U^tfi, the Ship is to be 
Anchor dth^vt, 'till fo much of the Tide be 
fpent, as to get over to the Barbary Side j and 
take the Tide of Ebb, as to fall to the tVefi- 
ward of the Point of Jlcafar, that fte may get 

X 4 into 
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into the Bay of Tangier^ by a Low- water; 
and obferving the Tide^ may turn at Plea- 
fare. 

So eafily are refolv'd the Douhts and D/^- 
€ultiesy arifing from the 'various Tides and Cur- 
rents of thofe Friths and Straights^ that inter- 
fare between Seas of all Sorts ; particularly 
the Magellanick, the Bofpborus, and that of 
Gibraltar } which, for the Multiplicity and Coih 
trariety of their Fluxes, feem to include and 
explicate all the reft : Only certain Aftfitki 
remain to be rediBed, concerning the Caufa 
of Whirlfools^ found in fome Seas ; and of 

fubterraneous Rivers, fancied to be in others j 
and both upon weak Grounds, and for i«- 
fraSticMe Ufes, as (hall be dempnftr^ted in 
the enfuing SeSlion. 



Sect. IX. 

Of Whirlpools, ftirrd up in the Sea } their Di- 
fendance on the Tide ,• and^ how they are oc 
cafiotfd^ 

SINCE the whole Courfe of the Tide is 
progreffive^ and dire(:i ; as f^r as the Obli- 
quity of tranfverfe Coafis and Shores permits : 
It occurs to enquire. How fuch a circular IVhir- 
ling of Water can be ftirr'd up, even in the 
Oce*?» itfelf, by its Means; and for what U/J 
it may ferve ,^ And to dired our Enquiry, 
'twill not be amifs to cqnfult thofe Eddies 

in Brooks:^ and ^iveru which much ref^mble 
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■"cm nearer home ; and examinfij Imw they 
Bre made to the Bottom ,■ which may be done 
95 good cheapo and whh lefs Labour. 

' Fir/t, To ftir up fach Whirlpooh, as every 
^mall Rill is capable ofj ic is requiiite, thac 
the Current which produceth it, be, in part, 
Je^<ffc:^by fome Bank of Sand, Gravel, &c. 
3nto a fhelter'd adjoining Foo/of calmerWaterj 
"where it has Liberty to wheel about \k% crooked 
Confinement, 'till it rejoin its own Stream, 
where it began to circulate : But falling with- 
in its former Compafs, its Revolutions ilill 
Iwcome more and more contraiJled, ffirally, 
Snd they terminate at laft, Perivnnckle'iike^ in 
i^he Center of their Circumgyration j whithec 
■% carries all nslVrtck of Straw, Leaves, &c. 
%0 twn around their eian Center, without End 
or Limit ; and the like happens in Hl'vert, and 
Arms of the 5m, where the frcfti or fait 
Floods meet with Shores, or Sbdvei, which 
jre apt to turn and wind 'em into Gulfhs, and 
WbirlfooU, of a larger Extent. 

Secondly, It is to be noted, that Sands and 
5i«/vcj under Waterj as effe^ually caufe the 
aforefaid DefleiihUf &e. as the Bmkt and 
Shores do above it ; and, by the Crookednefs 
of their Channels, infieB the Sea-Currents \n~ 
to ffiral Circumvolutions ; fo that the incum- 
bent Surface of the Sea-water, -wheels about, 
and is revolv'd circularly whence it came, in 
compliance with the Streams underneath, by 
their mutual Coheiion, as aforefaid : Thusthe 
jEjfefl is patent, iho' the Caufe be concealed j 
!|s well in the Ocean itfelf, as in our Ri~ 
^trsf or Arms of the Sea, according to the 
feveral 
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ftveral Sitaations of the Bottoms they move 

upon. 

thirdly^ It is obfervable^ that, while the 
Brook, or River wherein they are found, 
continues rlpng^ the UVirlfool flows higher a- 
bout its Circitmfirenci, than at its Center } and 
when it falls, on the contrary : As other 
Streams are higher, at the Place whence they 
a(!lually flow, than whither they finally tend: 
Hence it is, that Flowing^ they gather the 
, Wreck to their Centers ; and when they /i//, 
difperfe it: So the Whirhool^ for the lame 
reafon, while the Tide flows, attracts thofe 
Ships into its Center, which fall within the 
Compafs of its Sflres j by letting 'em defcend 
all the while, 'till they be overfet and (wal- 
low'd up ; which, upon its Ebb is cafi up a- 
gain^ and fcatters their Wrecks around over 
the Sea, by a contrary Revolution. 

Fourthly, To make this Appearance more 
remarkable, it is to be noted, i/. That Flow- 
ing Streams are of a Convex Superficies, fo as 

CO be protuberant in the Middle ; and Falling, 
they become Concave : Hence it is, that the 
Flowing Tide, makes the Surface of the O- 
cean to appear rais'd; and the Ebbing, to 
be as much Jepref/d j which makes the H^birk 
poolkQtn to fink into the Sea, at the one Sea- 
fon, and to rife out of it again at the other: 
^dly. Since flowing Streams cannot fiop on a 
fuddain, the Whirlpool rifeth longer, than the 
Impulfeof the Current drives it: ^My, The 
Channel which conveys it, being wider at its 
Entrance, than after 'tis ffirally contracted ; it 
muft needs raife its Cmter much higher, than 
the Circumference^ 

Two 
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Two fuch Gulphs, as I have defcribed^ lie 
too near us to queftion their Exiftence ; the 
one^ in our South Channely near NorinanJj ; 
and the other is that famous one in the Ocean, 
Dpon the Coaft of Norway ; both which draw 
VcffcUffirally into their Cavities, by the Help 
of ehe FJowingTidc; and whenit.£^&/^ return 
'fBnfi back again from their Protuberances, ei« 
thcr kroken or wbohf by the fame vertiginous 
TraAs ; That, upon the Coaft of NormanJj, 
reflores 'em to their former Liberty, fafe and 
found I by gently unfolding thofe Sftres^ which 
invol'd 'em before : l^nt that other near Norway, 
dalhes 'em to pieces upon the Rock^ in the 
Middle of it, and fcatters their Wreck all the 
Sea over ; without fwattowing 'em down in 
Galphs, or Rivets under-ground ; or cafting 'em 
up again, as is commonly apprehended. 

Hence plainly appears^ that no Confe- 
^uence can be drawn, from the alternate Ri- 
(mg and Falling of thofe Gulphs, that they hold 
a Correfpondence with others of the &me 
Nature, under-ground *^ vfhich fupplles^Qm with 
Water, when they Want it j and takes it off 
again Vhen they abound, by fuherraneous Ca« 
Vines' Inade for that purpofe : But, as a Sfout, 
falling obliquely into a Tunnel^ contraAs a- 
like a Whirling about its Brink, whether the 
Pipe underneath be fiofd, or ofin\ fo do 
tbclTe Gulphs, without any fuch fubterraneous 
Communication, put on as diver fe Appearan- 
ces, by [welling or finking alternately, in all 
Places j and rejeiiing vicimtudinarioufly, what 
they had attraHed before. 

Sec T. X. 
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i$|2 \ Of Whirlpools, 

. Sect. X. 

# 

A mortparticular Account of the Voctex, or Whirl- 
pool on the Coafi of Norway ; ani^ how it u 
caufid in every refpe£}. 

• « 

TO exemplify what I have faid already, 
of the Nature and Produdion of 
Whirlpools in general, by the Recital and a 
farther Difcuffion of this, on the Coaft of 
Norway : In order to infer^ that fubternnitm 
AquaduSlsy are na more required to produce 
'em in the Ocean itfelf ^ than in Brooks^ aod 
Rivers^ where no fuch Supplies, can; be pre- 
tended j to . deal impartially between them, 
C Hnce the Difparicy muft lie^ in the Difpro- 
portion of the Caufe, to the EJfefl? ) : Firfty I 
produce, in behalf of the Effeii, the Dejcrip- 
tion given of it, in the Grammar of Geography i 
which afferts ; that, in all Probability, the 
* faid Whlrlp,wl is occafion'd, by fome mighty 
fubterramous Hiatus : And, on the contrary, to 
give the Caufe it? due Force, and Appli- 
cation, I expofe it to the View of Senfe^ as 
well as UnJerfianding i and exhibit the Place 
Where, and How that Pool is feated, ac- 
cording to Mr. Moll's Map of Europe ; only 
enlarged, to (hew what Advantage the Tide 
makes of the Situation thereof, to give the 
Water its Whirling Motion ; agreeable to the 
Account already given of it, in the prece- 
dent Seifion : Take here, the laid 
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DESCRIPTION, rsz. 



*' Upon the Coaft of N o rway, near the 
Ifle Hitterevy in the Latiude of 68, is that 
remarkable and dangerous Whirlpool^ com* 
monly call'd Maolstroom, and by Naviga- 
tors the Navel of the Sea ; which Whirl* 
pool \s, in all Probability, occafion'd by 
lome mighty fnbterraneous Hiatus, and proves 
fatal to Ship that approach too nigh, pro- 
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" vided it be' in the Time of Flood fiot then 

^^ the Sea, upwards of fwo Leagues round, 

^* makes fuch a terrible Vortex, that the Force 

^* and Indraught of the Water, together with 

** the Noife and Tumbling of the Waves upon 

^' one another, is rather to be admired than 

*^ txfrefsdi But, as in the Time of Flood, 

*' the Water is ^/r^)£^» m with a mighty Force j 

^* {o^ during the Tide of Ebb, does it throw 

^^ out the Sea with fuch a Violence, that the 

^^ heavieft Bodies, then caft into it, can't 

*^ fink ,• but are tofid back again by the impe- 

^' tuous Stream, which rufheth out with in- 

•* credible Force : And during that Time, is 

** abundance of Filhes caught by Ftfljer-men, 

*' who watch the Opportunity j for, being 

** forcd up to the Surface of the Water, they 

^' cannot well dive again, fo violent is the 

\ f^ rifing Current. 

Seeing therefore the aforegoing Defcription, 

is (6 far agreed with my former Account, that 

Currents are the effective Caufe of Whirlpools^ 

wherefoever they happen ; as to acknow- 

--^ ledge, that, in the Time of Flood, is made 

that 
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(hat terrible V^ortex, that proves fo fatal to 
Ships on the Coaft of Norway : And that du- 
ring the Tide of Ebh, the Wacer is thrown eut 
with Violence, that was Jrawn in bpforcj 
and that is faid to be the c-jufe, which being 
put, or taken away, the Effeii correfpondent- 

1 ly followeih, or ceafeth : The Tide ftands 

I BIT to be the Caufe of the whirling Motim, 
as well on that Coaft in the See^ as the Cur- 

I rents in Brooks and Rivtri, do of their Eddia 

' and;f£j>/fi<:0/}j of afmalter Size. 

And if it be doubted, left the faid Caufe 
ihou'd want fufficient Pover, or Afplicatitn, 
to produce fo prodigious an EfftS ; as that, in 

I all Probability, fome mighty /wiferrowecwj f/w* 
tui were required, to help it out j the Situa- 
tion of the PLct, is to be farther confider'd; 
and the foregoing Map to be infpe<aed, to 
find where the Difadvantage lies : Which (if 

I «»> were to be found,) wou'd be exhibited to 
Satisfa^ion. 

Brji, As to the Afplication of the Tidal 

ForcCj on the Coaft of Norway, where this 

f Whirlpool rageth j fince it fetteth right upon 

ril o/ifw Shores, from the A/.vW/e of the Ocean j 

land thefe of Norway, are extended from S. to 

N. and lie open to the Wejt ; the IVtftern FM 

muft fall upon this Pool, at the beft Advantage," 

I as lying fituated between the utmoft Points of 

I the IJleRufi and Loj/oe/.which bear N. and S. to 

* each other : And, in regard the iVefi Coaft 

of [he former JJla-nd, lies extended from Ctft 

(a) toP<,i»f (bj from S. JV, to N. E. for/ow 

ieagacj together j the Declivity thereof, cmi- 

twaSing 
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traSini the Stream all that way, to a third 
Part , before it toach thefaid Pool j it muft 
be ftronger and fwifcerj as ihree to ont ; to en- 
force that -whiTling Motion upon it more power- 
fully, chanthe common Stream of the Oceans 
Whence it came J and withal, its Current con- 
einuing five MiUi in Breadth, muft Tupply ic 
^with Water more abundanrly, 

^My, As to the Point ot Inddcvce upon the 
fz\A Pool at ( i J, the Stream drives its Mo- 
tion, on that Side, opportunely thence, from 
S. to N. as far as (c) ; where this Tidal Cur~ 
rtntf from (a) to (c), meets with that of (A. 
B. and C. ), from the Back-fide of the laid, 
S^e Rufi ; which, with an obl/jue Stroak, di- 
verts it to full North: And both their Streams, 
' Iwing conjomd, are {Initend, anfJ fweli'J up, 
on all Sides at once from the EafiwarJ, by the' 
IJlandt (o. p. andq.); and from the Nortb^: 
ward, partly by the Stream (k. I. and m.Ji 
and partly, by the 5. E^(i Coaft of Losfoct-IJle ; 
from Point ( h J to ( f), and their joint Stream 
is forced ihorow the PatTage between (d.) and, 
( f ), to the S. JFefi, as far as (e), into lower 
end calmer Water ; the Tidal Stream out of 
ihe IVfJ}, being in part carried off by Point 
(fj, into the iijy between (f. andg), while 
their Stream is drawn by the other Part of it 
cowards (i. and (b), where the Circulation 
firft began, and is now perfected. 

jj///, This firjt Circumvolution of the Tidal 
Stream, about the Brink of the Wbirlpocly be- 
ing finilh'd ; the Flood brings on a Second cir- 
cular Wave, which, by degrees, /wr/-u«»(/j the 
former; 'till a Third, fupervcning, invalvtt 
*tm hotb within its Compafsi into which a 
Foursbf 
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Fourth y contnds allThree ; as the rcft dofiu^ 
cfffively one another, 'till the inmoft pene- 
trates the Center of their Circumgyration, and 
puts a Stop to that which follows it ; and each 
to other, as fo many Rocks, to break the pur- 
filing Waves J 'till the lajt^ which flom 
higheft, tumbles over aU the reft, from up- 
wards of two Leagues in Conipafs ,« with JVoife 
and Diforder, beyond all Conceit and Ex- 
freffion; the Na^eUTumour, towards which 
they re»i all the while, fwelling to a Height 
extraordinary, during the Time of the flood; 
which ftill repeats its Impulfe, and furniiheth 
Frefli- water perpetually, 'till its Flux be 
oven 

4fi/y, The Flood being [pent, and its Im- 
pulfe loft, the Tide of Ehh, firft witbiraws 
the utmofl encircling Wave ,• which lets tKe 
next Fall after it into the Deep; and the 
Tlirdy after 'em both ; and the Fourth^ after 
all i and the reft fucceffively, tumble one over 
another ; 'till the Central Tumour ( which 
fwells all the while), be let fall over alltbofc 
accumulated Ridges of Water, which fup- 
ported it, from the Summit of its Height a- 
round, to the Bottom of the Ebb, with an ir- 
reiiOable Precipitation : So as to pujh awaj 
whatfoever is thrown into it, that the beaviefi 
Bodies can fcarcefink* and the Fins of Fifhes, 
can no more ferve 'em here, to efcape tfce 
Ftjhers Nets ; than Rudders can fteer Sbiu out 
of this Whirhooly and fave 'em from uaving 
in Pieces: bo ufelefs and improbable, are 
fubterramous Hiatus'' s, found under the Sea, in 

this SeSlion } and as vain and impoffible, in 
the next. 

Sect. XL 
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Sect. XL 

of Indraughts of Wattr, and Subterraneoui 
Rivers j and tht'iT Accommodation to Land and 
Sta. 

THE Gulpht, and Whirlpools, meniion'd 
in the precedent SeSlionj are To com- 
monly conceiv'd to be Indraughts of Water, 
holding an alternate Communication with 
Rivers, and Caverns fiU'd with fuch Matter, 
under-ground j that, togoabout (aslhave 
done ) to difprove it, feems to be a flat De- 
nial, that any fuch fuhterranous Pajfagti and 
Receptacles, are probable : I fliall, inftead of 
that, labour for an Accommocation, by Re~ 
flying to what is ufually urg'd in behalf of 
their Exiftence. 



Ftrfi, When it is thjeBed, that fuch In- 
iraughti of Water, as the aforefaid Gulphsare 
imagin'd to be, are required to keep Inland 
Sed/ within their Bounds, and topreTentLoiu 
from overflowing j and the Cafpian is inftanced 
for fuch J which, not withftan ding the Con- 
fluence of feverai vaft Rivers into ir, of which 
the fW^^ is one of the firft Magnitude; yet 
fweUs not with its Floods ; nor, in the ieaft, 
refents the inequality of Rain in Winter, a- 
bove the Drought of Summer: 

It is reply'd, that, in regard all thofe Ri'f cti 
drain no more Ground by their Floods, than 
■the Cafpian watereth with its Vapours; it can- 
not fpare any Surplufage of Water, to over- 
flew its Shores j nor needs that Sea to fwell in 
Y mntert 
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tVinter, while the Volga is frozen up in the 
I^orii i and the Snows are not thaw'd about 
T^evogorod, 'till Mid' Aprils and are not dif- 
embogu'd, at Jfiracan, into the Caffian^ until 
Midjummtr ; the' the reft of the Rivers moft 
abound with Water, for all that Seafon ; Nor 
is it to fall in Summer, upon fo vaft a Recruit, 
when thofe Rivers are almoft drfj up, by thfe 
fcorching Beams of the Sun : So that no fuch 
Culph> are required, to keep it up to the fame 
Height, at either Seafon. 

When it is alMgd, that Guadiana finds a 
fuhterranettui Paifage, ftven Leagues long, fO 
prevent its Inundation of a conliderable Part 
of S^ain i and the Caffi^n muft do the like, 
to pafs off the Streams aforefaid, perhaps into 
the Euxine, that Perjia) &c. may ei'cape the 
^ faid Misfortune: 

Ic is again repl/J, that the Parity doth not 
hold, to make good the Confequence: For, 
altho' I'uch VaJJogts be as poflible, in both 
Cafes, as it is for Bridget to b3 made, either 
by Art or Nature ; and for Rivers to pafs «- 
Jir'cm, upon a competent Delcent ; and fuch 
an one is necefTary, in the/cnwer Cafe; yet 
it does not appear to be either ufeful, or pra- 
dicable in the later: For Firft, the CajfUH, 
being of equal Extent with our Great- Britdin, 
asd lying as far South as Frame; to expand thole 
Streams, aadexpoje 'em tothelcorchingBeantt 
ot the Sun; kemsfuffidew to refolve 'em in- 
to Vapours, and prevent its Overflowing; 
Nor is it probable, that the Euxine Sta Ho 
hwtr than the Ctijfian ; fincc the faid Riren 
run a hnger Courle, and require a greater De* 
fcsnt, than any in Europe: Befides, 5/>«wba 
Icfi 
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lefsneedof (iichzLake; beings on tbretSiJes, 
furrounded by the Sea ; than the Nations bor- 
dering upon the Cafpian^ Vitftvtn hundred Leagues 
diflance from it : But wonderful is the Divine 
Providence, and faithful to his Promife; to 
water a conliderable Part of ^frifk with the 
Hood of Nile, like a Garden j and a no lefs 
Compafs of JJia, by the Vapours extra Aed 
irom the Cafpian Lake, with the Dew of Hea- 
ven. 

And whereas is urg*d the Neceflity of fuch 
fmhurraneous Currents, out of fome Seas into 
others^ which wou'd other wife prove fuper- 
fluous^ and unaccountable : Anfw. As is mif- 
takingly conceiv'd of the Coaling Stream, on 
the South Side of the Mediterranean, which fol- 
lows the Barbarian Shore^ from Gibraltar, Eafi- 

ward, as far as Alepfo, without any Return : 
And of the Current on the Jf^eft of the Adrian 
tick, which runs perpetually Southward, along 
the Calabrian Coajt, as far as it reaches : For 
thefe (as I have already (hewn) are only 
Currents^ that make Reftitution for the Tidal 
Tumours^ that follow the oppojlte Channels, 
which circulate into each other : But what is . 
worth the Remark is^ that tho fubterraneous 
Cowuejances of Water^ which are fuppos'd to 
paf^ pat of thefe Seas into any other^ are ab- 
tohit^\y imfoffible \ the Adriatick, lying on the 
fame Level with the Mediterranean, which lies 
lower than the Ocean itfelf^ that flows into it 
without Intermiffion. 

Yit upon fuch Surmifes as thefe, fome Au* 
thors fancied the Earth to be an Animal,vfh\Qh 
ejeded the.Tide, and fwallow^d it down a- 
gain by Refpiration, thro* bottomlefs Gulphs^ 

Y 2 and 
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and Mrdughts of Water, reported to be fonwi 
\t\ feme Seas i yet fo tarely, and with fo i'mli 
EfcB, even upon the adjacent Shores, that 
they con'd no more be thought to influence 
the common Ccurft of the Tide, around the 
Univerfe ; than that the Fiame of a Cmili 
might fufhce to illuminate a whole Nation : 
But, perhaps thofe Authors only pretendecl 
to fancy fo, for an EITay of Wir, to try whe- 
ther this Opinion (as abfurd 3% it appean) 
was not as defenfible, as any of the reft (hat 
were ilarted, about the Caufe of the Tide; 
to turn all their Search after it into a Ji^. 

Nolefs vain and groundlefs are the Imagi- 
nations of thofe, who Hill frame to themfeWes 
fuch impratfticable Exiftcnces, as fubterranuiu 
Rivtrij &c. without any juft Occafion ; or 
. even a Poflibility to be made other Ufe of, 
than to difcourage their Followers, from 
fearching into the xrue Caufes, of the Sob- 
ftance of the Tide; or any fuch Appearance! 
of it, as thefe odd I ancies are prsteiided for; 
and to drive 'em into an utter Dejpair of evet 
arriving to any folid Saiisfat^ion, in any fuch 
Matters : And in the mean time, they fcrve 
their Authon themlelves, as often as chey 
chance to fall upon any Difficulty, which they 
cannot tolerably explicate, for Subterfugesto 
conceal their Jgnoranct, and Starting-holes to 
make their Elcape. 
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ji Recital avi Explication of ftich In^ances of 
the 'various Motieni of the Tide^ which feem to 
be ibt moji itnaccountabU. 

TO begin ( for Method's fake) with thofe 
Tides, which immediately affed the 
Ocean ic felf; where the Influence of the 
Moon's Preffure finds the leaft Reftraint from 

any Inierruption by of/io/Tfe Coa/j and Shores; 
and thence proceed briefly in order to the reft, 
as behoves a-Rehearfal : 

The Firfi Inftance, which is fuggefted to 
frame this Order, is, that at Cajen under the 
Equator, the Spring-Flood makes not High- 
Water 'till the fcurth Hour after the Moon'j 
Southing ; nor 'till the/;irti, after (he has pafs'd 
the Great Meridian ; and confequently, flie 
had made an Ebb at their InterfetSion, by the 
Preffure of her Prefence, juft when it was 
f/oo(7upon X^G fame Meridian, within the Tern- 
ftrute Zone : Exp!. Which is quite contrary to 
the common Opinon ; (vix,. That it is Flood 
and Ebb in both Places at once) but exaiftly 
agrees with Matter of Fa6t, and the forego- 
ing Dodrine. 

Secmdly, It is no lefs wonder'd at, that the 
Flood upon that IJland^ Ihou'd ordinarily rife 
no higher than/x Foot ; and the Spring-Tides 
never exceed the reft, above /x laches; efpe- 
cially lying fo near the Congrefs of the Etbi- 
9fiek, and jidantick Floods, upon the E^u^- 
4or : Extl. But it is lefs ftrange, in regard 
Y 3 they 
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they arrive not tbitber at the fame Ebmr ; fo 
that that which comey firfi^ carries off the 
Stream of the /^^er^ before it can mount to 
the Height^ which is ordinary in odiief 
Placefl. 

TUrdh, The Etblopkk Flood k defcriMto 
come with much more Violence out of die 
S^mi, towards the Uwey than the jblMSA 
docs from the N&rtb:^ ExpL And there is good 
Reafonfor it; feeing the firmer is -dilated 
. from the Csft of Oood Hofe^ to the AtagJmid 
Strtigbt; and becomes ftUl moae contrail 
by the inclining Shores of Brafil and Cujpp 
to enforce it all the while ; whcfcas the Uttt 
fpreads itfelf to a greater Breadth^ along its 
PalTage from our Briti(h Coafis^ 'till it reach 
the Equatw^ and ixccomes weakenM as madi^ 
by its Expansion. 

Fourthly^ 'Tis obferv'd, that it advanceth 
not to the fame Picch^ at the Trapicks^ that it 
doth upon the Equator, on the one Side ; or in 
tht t em fer ate Zone y on the other: ExpL Becaufe 
the Trcpicks are the Jxes of the Tide's Likrsr 
tion } and fo it muft rife and fall to its full Ex- 
tent^ at each End of its Reciprocation ; while 
the Center^ whereon it moves^ remains b£i 
and fteady. 

Fiphlj, 'Tis obferv'd, that 'tis High-water 
at once, on both the Eafi and ?Fe/ Sides of the 
Atlantick, in the fame Latitude ; as on the 

Coafls^ of New-England in America^ and of 
Voitoii in France ; afcer three Hours Ebb in the 
Middle, and fo long Abfence of the Moon 
from the Grt2X Meridian : ExpL Becaufe the 
Tide had departed each Way, from it, to* 
wards the Eaft and fFefi, to the like Oiftancc, 

in 
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|Q tff m/ Spaces of Time ; or elTe the parted 
Floods had been as different, both for Height 
s|nd Time; as the Tides at the Canaries are 
(which lie nearer to that Meridian) both 
^ronger^ and come fooner thither, thaii 
thofe at the Caribees^ on the other Side of the 
jfitlantick } becaufe they lie farther diftant 
from its Center, which is their commoti 
Source. 

Sixthly, Mariners find, more to the North-- 
wardy a ftrong Flood at Hudfons Bay, and a 
very weak one on the Coaft of Narway : 
ExpL InaffDUch as the former opens its wide 
Mouth immediately to the Great Meridian, its 
common Tra<5); ,• whereas the later declines 
it no lels to the Eaftivard } and lies more re- 
mote, to the Northward, from the Courfe of 
the Moon^ which fhou'd enliven it. 

Concerning the different Influence of her 
PreiTure upon our narrow Seas, and Lakes; 
fome have no Tide at all, as the Cafpian and 
Euxine Sea,* for want of Communication 
with the Ocean ; befides, they have neither 
Extent, Figure^ nor Situation, proper for 
that Purpofe ; whereas fome Lakes, which 
^K wholly fequeiler'd from all Commerce 
with the Sea ( are reported to be in the Nortb 
America, of which Two ) having Extent and 
Situation proper for ic^ Flow and Ebb, peri- 
odically, by the Moon's fole Influence^ 
twice in twenty- four Hours j tho*they fome- 
times intermit, or elfe reach not their ufual 
Height, as is aforefaid. 

And as for the Baltick and Mediterranean 
S^a;^ which lie open to 'it ^ the Tide of the 

y 4 Ocean^ 
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Oaan, being almoft fpent in the Gtrmatt Sei, 
before it reacheth the Sounding j the former, 
as lying too far North, to be influenced by 
the Moon's Preffure, loofeth the Tidal Et- 
fei* : And the lafer, which lies at a more 
convenient Diflance, partaking it with Ac- 
commodation; it moll abounds where it has 
moft Liberty to rowl towards the North ; as at 
M'iTfeilltSt >n the Mriaiick Gulph, and the 
Levattt, 

Nor is it more ftran^e, that the fameFlood 
flioD'd rife fifty Foot at HuS, Sixty ac Brifial, 
and Seventy at St. Maloi : In regard that u 
the f»r/ Port, our South and North- Brit ifii Cur. 
renis redouble their languifhing Forces, by 
(heir mutual Occurrence ; at the Second, the 
Se-vtrn-Sta gapes with lo wide a Mouth, to 
drink in the Ocean; and fwallows it down 
fo narrow 3 Gullet, to raife the Tide to a 
Height extraordinary ; and at the Lafi, the 
Sajf witha ftretch'd-out Arm, takes in near 
Z third Part oi our South Channel, and brings 
it almoft to a Point at St. Michael's Sta, to 
exalt it above the reft. 

And in regard the River Garrtne can con- 
tain two Floods at once, having a flreight 
Channelj with Length, Breadth, and Depth, 
capahl? of 'em ; we need not wonder, that 
/ewrTid^s (hou'd be kept on foot at once, 
in the Sea, at much farther di/fant Places ; ai 
at the Equator, Plymouth, HuS, and ^mfler* 
dam; ftiU purfuing one another, at twelve 
Hours diftance, as it were from four feveral 
Stager, upon the fame Road. 

As for Sufemtimerary Tides, which happen 
cftmr than twice every twenty-four Honrs, 

^ w 
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thx the fame Place ; they are occafion'd by a 
; Divijion ot the common Tide, pafllng into 
isthe fame Gulph of the Sea, thro' £J}in& 
<: ebamteh ; and of fo unequal Speed, that 
; Khe one may Flow and Ebb, before the other 
arrives ; as fometime happens in our Irip} Sen, 
chro' its Souib and North Channels out of the 
Ocean. 

And in cafe a Sicmi Gulph fucceeds the 
ffr/f, and the Channels conducing 'em thi- 
ther, fiibdividt the Four Floods already made, 
as it happens in the Eurifui behind the Ne^ro- 
ftnte, to make'em up jEi>£r J if 0»e be with- 
drawn within thatSpace of twenty-four Hours, 
as it happens there by the Moon's Abfence, 
only Seven muil remain : fo on the contrary, 
the Caufes of the Tide's Multiplication being 
revers'J, an equal Rfutiion mult follow ; fo 
that PoHT Tides may be conjoyn'd into Two, 
and thefe Two be re- joyn'd into One, by ading 
Counter to each other, ( as in the Port ac 
Tunkin) by their different Application. 

Lafily, Whereas it is obferv'd, that the 
Courfe of the Tide rather adheres to the 
Aiian Motion of the Moon, than to either of 
the Extreams ; 'tis becaufe the Ocean which is 
mov'd, confiding of a ponderous, as well as 
voluble Element, mufl lUII hold to its own 
Pace : like a long Vendulum ; which more re- 
gards the equal Po(/e of its own Weight, th«n 
che umqual Draught of the Clock, which keeps 
its Swinging on foot. 

And whereas the Swings of the Tidemoftly 
continue to rife H^her, for fome Days, after 
the Change and Full i as January U moflly 
colder than Dtsmber, and July hotter than 
June, 
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Jmu, after the Sun has left his higheftand 
lowell Starions : 'cis becaufe, in all three Cafes, 
the ailive Voiver of che Sun and Moon de< 
I ereafeth lefs than the fajfme R'fftance in the 
[ Snbjeft Air and Water doth, to hinder the 
ERcreafe of the Effetiii. 

So fully are refolv d the diverfe Appearan- 
ces of the Tide, in all Seas, Rivirty and Lakttf 
within the Compafs of our Acquaintance; 
and donbtlefs the Reft, thro'-out the Univerfe, 
lb far fympathize with ours, as to be refolva- 
ble npon the fame Grounds, with equal Sauf- 
fadion : And altho' the Matter thereof, be< 
iagfhyfical, may feem to include Obfcuriries; 
yet the Form, which is Local Motion, flirr'd 
Up by Trujfon, properly belongs to Mtchani- 
tal ConHderation, which admits no Doubt, 
when the Matter of Faift is manifeft to Senf« 
«nd Experience. Hence it is to be inferr'd, 
that the n^ive Power of the Sun's and Moon's 
Preflurej being proper to raifc it ; and the w/- 
^ve Diffefitions of all thofe Seas, Rivers, and 
Lakej, adapted to receive it's different Impref- 
(jons, in the Places aforefaid j the Eifect muft 
needs follow, as to its Subflance, upon their 
due Application. Tho'in what Meafiire (the 
Ocean, whence it firft fprings, being unfa- 
thomable J and the Air, which conveys it, 
how compreffible not yet known,) be left 
fomwhat uncertain. 
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The CONCLUSION: 

Wierein the Modern DoBrine of Attradion^ afU 
its Fstnefs to exflicate the Phenomena of the 
Tide^ it confidereJ. i 

HAving iti the preceding Chapters de-» 
liver'd my own Thoughts concerning 
both the Caufes and Effects of the Tide, as far 
as I could find them warranted by Obferva- 
tion and Experience^ the bed Guide of Spe- 
culation : I thought to have fliut up my whole 
Difcourie with the brief Recital and Explica- 
tion of fuch anomalous Motions of it^ which 
leem'd the moft unaccountable ; without en- 
gaging my felf in any Controverfy, or med* 
ling at all with the different Sentiments of 
others. 

But this grand Principle of MtraSion, which 
fo fuccefsfuUy has been made ufe of^ by the 
mod celebrated Philofophers of this Age^ in 
folving fome of the abflrufeft and moft im* 
portant Vhanontina of Nature, being apply'd 
to this alfo of the Tide} makes it neceffary, be- 
fore I put an end to this Treatife, to fubjoyn 
fome few Refiedions on its Sufficiency to pro- 
duce the defired Effed:^ .as well as its Agreear 
blenefs with cohftanc Obfervation and Matter 
of Fad. 

And Ftrfi^ Whereas it is confefs'd on all 
Handsj that the Moon has a much greater 
Share in railing .the Tidal Tumour^ than the 

Sun^ 
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Sun, which far exceeds her in Magnitude, 
purely with Regard to her greater Viemiij to 
the Sea : To argue confequently upon the 
fame Grounds of AttraSion^ it muft be con- 
cluded, that our Terrefiral Globe, thro' the 
Seat Advantage of its Bulk, fits Mafs of 
atter being to her's, nearly as 26 to i ) and 
its clofe Approximation to the Oceaft, muft, 
by a juft Computation, be much more ena- 
bled to reftrain the faid Tumour, than the 
Moon's Attrai^ion can pofCbly be to ra^t 
it. 

zdljy To make (wo Floods diametrically op- 
pofite to each other with one diurnal Revolu- 
rion : we hare fiiewed ; how the Rifitg Moon 
gradually depreffeth the Sea into an Ebb, be- 
tween the Irepic's, 'till her Southing : The 
Water fo depreis'd correfpondently advancing 
all the while two Floods, collaterally beyond 
'em, upon the )«w«^(ni»a» : Each of which, 
bylfalling, in the next fix Hours, into an Ebb, 
fetcheth itfelf up, by Libration, upon the E- 

Juator, to the famt Height, at her Setting: 
ind fix Hours after, returns at Midnight, by 
Countir-libration, to ihc fame Point whence it 
firft came ; to counterpofe, at 12 Hours end, 
the Flood, which is rais'd by her Preffure with 
the Antifodai both hap'ning, in diametrically 
oppofite Points, at the fame Inftant. And 
the like Centrafi^tion muft be concluded of all 
the Floods and Ebbs within or without the 
Tropici refpeiaivcly. But now to make High- 
Water in both Places at once, by one fingle 
Draught of AttraUion ; maugre its Rcluiaance, 
and the Water's Centripetal Tendance, joym- 
ly hindring its being lais'd on the contrary 
Sidej 
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Side ; and this without calling in th« Aili-- 
fiance of Tidal Libraticn and Refiitutuint ^^ 
continue a Counter-metion in all Places, and 
at all Times refpci^ively, feems to me incon- 
ceivable. 

iJly, Befides the Confonancy of this Snc- 
Cemon of Ebb and Flood (by Libration and 
Counter- libratlon) to the Laws of Statics ^ it 
gives, moreover, but Hitle or no Difturbance 
to the Sea or Navigation : For, in regard the 
Rife of the Tide above the Ocean's common 
Level, near the Equator, fcarce exceeds fix 
Foot, as has already been obferv'd ; and its 
Ebb's DtfTtjfton finks only fo much below it j 
and their Rife and Fall beyond the Tmfics, 
can be no more than anfwerable thereto : 
And again, the Motion of the interpofing 
Sea, to fupply the Extremes, is Hill proportio- 
nate : Hence, no part of it needs move fafler 
than about 6 Foot from its Fellow in 6 Hourt 
Space ; the whole Body of the Ocean's Wa- 
ter moving together at the fame flow rate t 
So little l5tflurbance doth the Tide give to 
the Sea itfelf, or Impediment to Navigatim, 
in either refpeift ; whereas jiitraHien, by 
drawing the Surface of the Sea toward the 
£ijuator, and letting it fall back again toward 
the Polei, reciprocally ; caufeth fuch a pro- 
greffive Determination in it, as mull needs 
put the Ship quite out of her Road, at fo vaft 
a Rate, as to render the Art of Navigatim im- 
pradicable. Add to this, that the Figure of 
the Earth being fuppos'd that of an ekUtt 
Sfbaroid, and its Diameter toward the fvUt 
Ihorter than toward i\\z Equator; the Water 
of the Ocean, rais'd by the Moon's AttraSim 
be< 
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between the Tropics, wou'd defcend by iti 
own Weight, after the Force of that Attrafli- 
cn was over, with a Degree of Acceleration 
proportionate to its Accefs toward either Pelt ; 
which muft occalion yet farther Inconveni- 
'Cnce to the Sailor. 

4tb!j, The Moon's Courfe holding ()e^p^ 
tually between the Tropics, or near unto 
; 'em ; the Force of her Attrattion fiiou'd draw 
the Flux of Tide conftantly that Way ; and 
npithall, {he paffing fucceffively from one Me- 
ridian to another, it fliou'd refpciaively at- 
tend her thither: Belldes, the Lines of her 
^uraSion, the fliorteiand more perpendicular 
they grow, their Operations fliou'd become 
the more powerful j and the farther the Flood 
follows its Draught, the higher it Ihou'd be 
advanc'd ; whence it muft needs follow, 

ly?, That the proper Tendence of the 
Tide fiiou'd drive it from £«/? to IVe^, and its 
Waves be ftill more accumulated to the fftji- 
ward ; whereas Experience tells as, thai the 
Mariner fuffers not the leaft Drift of his Ship 
that way, fave by the Trads-fVind, which' 
floats on the Surface of the Watery whilft the 
Tide dives into the Deep, and keeps its Sta- 
ges in the Ocean, under Water, North and 
SoMib, without the leaft Impediment to bii 
Voyage. 

zdly. That High-water fhould always at- 
tend the Moon's Motion, from Etji to JVeP* 
around the Globe j and that ic fliou'd be 
Flood every where, when ITie is aflually pre- 
fent upon the Meridian of the Place : Wherfr 
as, it has been made appear, by divers Infian- 
«csj in the foregoing Treatife, that it is con* 
flaotlj 
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flantly both High and Low-water at onct un- 
der the Tame Meridian, tho' in far diflant 
Climates i that is to fay. Low-water between 
the Tropics and the Equator, whilcthe Moon 
is a»ftually prefent there, to ftoop it by her 
Preffure j when it is High-water between the 
Tropics and the Tolar Circles, under the fame 
Meridian, by way of Rtjult^ at (t farther Di- 
stance from her. 

^My, It muft alfo follow hence, that it 

ftould flow higher at the Tropic of Cancer ^ being 
more South, than at the Strtigbts of Gihralter ; 
and at the Carihcer, which lie mod S. m/t^ 
than in any other Part of our North uitlavtic j 
quite contrary to all Obfcrvltion. 

At leall, higheft Water ftou'd conflantly 
happen jvbtre the pfi Meridian interieds the 
Equator, when the Moon is actually near the 
fame Point, co give her attraiftive Power the 
beft Application : The SubjeA Ocean, being 
then equally difpos'd to receive the Effeft, by 
the greateft Liberty of Sea-room poffible to 
produce it : Yet on the contrary, there, and 
ihtTs is found the loweft Ebb : as has been 
proved from the beft Accoants of Ndvigatert, 
and their TiJe-TahUs. 

Lafilj, Altho' it cannot be denied, that the 
Tidal Tumour may be caufed by AUevttiion as 
well as Dei-reJJion, as has been already noted x 
Yet, in regard, AuraSlion is no other than an 
occult ^ality, whofe Operation being unex- 
plicablc from any of the known Laws of Mo- 
tion, retpecially by fuch who maintain the 
Necefiuy of l-'.iatities) is co be refolv'd 
merely into the Omnipotent Will of God ; 
and therefore much Ufs accountable for than 
TRU- 
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TRUSrON. which is vifTfere to i*e I 
and trattablcbythe Hand; Thnpe I mtf 
tain a more eafy Pardnii frnm thofe eicdl 
Pcifisrs, who in the Earned Purfuit of In 
fiave been led into a ditterent Sentimfnt; 
in this Matter I have had Recf>urre to IVifi 
alone ; Vhich is inanilett to S-nfe ; wi 
Ftfecls arenndeniable j and which anfwen 
the Pb&ncme-ua of the Subjcil I have ed 
voiir'd to explicate. 
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A Clear and Succin^ 

)ESR IPTION 

O F A N 

N G I N E 

Which fetcheth 

''ater out of the Deep, ; 



[.SETH it to the Height defignU, 
^^reffively, by the fame Motion. . 



CHAP. I. 
L 

W|||0 render the propofed Defcription 
pjSit more intelligible ; lor Method and 
j^^^ Clearnefs, the whole Difcourfe la 
^RfS divided into Three Chapters, or 
Ions : The FirJI whereof, declares the fev* 
'g fcOio ns and Advanteges oi ibis iingine : 

Z 2 th« 
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The Second difcloreth the Dtfefls, and Impedi- 
ments of others; The Thud, ihews how ihe 
Pcrfedlior.s ot the former, ccrred and fiipplf 

'theUetetts of the Latter; And each of thefeii 
fubdivided into Four or more Sections, ot 

""Paragraphs, as the Matter fliall reqii:re. 



Sect. J. 

Of the plant Covjfjvaion of the Engine 5 thVjl 

of Us feveral Vaits ; and their Propoition letil 

' ^witity of ff^ater, which is to be rais'd, 

YHE Frame {Fig. 1 .) which fuflains theWoti; 
confining of two Plates, (A,Hfi,D,) rais'd 
opon four Pillars, like a Plate-clock, containi 
within em a Central-wheel ; whofe RotatioiJ, 
by the Help of four Ladles, (Fig. 2, R, S, T, V} 
palling fucceflively thro' a Channel V, 7", for> 
Quadrant of its Circle, from the Perpenditulil 
to the Level of its Axis, both fucks and pro* 
ttifdes the Water Prngrellivtly, out of thelowfJ 
Z into the higher Tube X, affii'd refpeflivdy, 
by two MlizzcIs. to theOntiide of the fam 
Frame i which alfo contains a Claugh that, be- 
ing optn'd by the Forcers, at their Entrance in- 
to the Channel, is {hut again after 'em, by« 
^PTing, ttv hinder iheir Stream from retuminft 
PfVhich :Hre all the Integral Parrs, belonging to 
fthcF.7tgii!e; and thefe are the Ufes they are piitto. 
;, Now, concerning the Size of the Parts of the 
[_aid F.vgire, in Proportion, to the dur-intityof 
."the Water, which is deJlgu'd to be rais'd : The 
■Fir^ Confideration, which leads to all the reft, 
2 if, 
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is, to find by Experience, a Tube of what Bbre^ 
will carry off the defign'd Stream at a comp^ 
tent Rate, to give Satisfaftion ^ and if one, 
for Example^ of four Inches diameter, will 
lerve the Turn. Secovdly^ The Channel is to 
be wide and deep enough, to fupply it j and 
being expediently wider than deep, near five 
Inches hollow 'will be required : And Ibirdly^ 
Ladles muft be of the fame unequal Breadth 
and Depth, to fill it fo exactly, as, in fome 
nieafure, to hold Water -, and allowing for 
the Sides of the Channel, one Inch more. 
Fomtbly, The Pillars which raife the Plates, to 
contain the whole Thicknefs, muft be fix Inches 
at leaft : So that if the Tube be four Inches, 
the Channel muft be five, and the Frame fix 
Inches wide •, as is manifeft. 

Laftly, Altho' the Ring of the Wheel muft 
neceflarily be as broad as the Ladles fix'd upon 
it to fiiftain 'em, and fill the Orifice of the 
Channel foclofed, as to let no Water leak out 3 
and withal of fo large a Compafs, as to allow a 
■ proportionate Diftance betwixt its four Ladles, 
to hold a Competency of Water ^ yet it is to 
be enlarged upon Occafion (and confequently 
the Plates of the Frame alfo) to whatever com- 
pafs, the Force and Sneed of the firft Motion 
Ihall require : And ftill the ftronger and flower 
this is, the Wheel muft be larger in Proportioit, 
to keep an equal Pace to the defign'd Perform- 
ance in all Cafes: Such is the Proportion of 
eyery Part of the Evgine^ to the Quantity df 
'Water, in alt refpefts : And * » 

So exadly 'is the whole Series of the 
Parts of this' Jpfj^fw^, adapted each to others 
andtheSize of cmallis fo proportioned^ to tW 

Quantity 
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QjWptity of t)ie Stream they are to manage. 
atiUcGjnpatativtly thtieto, fofmallandminure, 
and withal lu tl.ie coitipaiied tcgetheri that 
the whole Frame ui \m nteds not to exceed 
two or ihrtL Foot in Height, and as much in 
jBrtadihi aiid e^ht rr ten Ir:che& in Thick- 
aeis, to fuijply ariy Ufe ; yet the larger the 
I ^ijgiw is, the Peiformance ftill proves more 
J jrftaual, wiih Rtgard to the Force apply 'dj 
I, ^chether the Quiimity of the Water, or the 
Jitight whereto it is advaiicd, be coniider'd. 
Now its Orgaiiical Parts being all fo well lire- 
par'd for Atiion, let us proceed to (hew the 
efficacy of its Operation. 
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Sect. II. 
Corctrfiivg the Eafe, avd Efficacy ofhs Operation. 

FIRST, Since all Motion is fuppos'd to tc- 
gin from RefV, and to encreafe by De- 
frees, till it arrive to forae determinate Speedj 
ence, Water is rais'd by the faid Engine 
with the greatell: Eafe, gradually, from its ho- 
fizoiital Pofition, up the Quadrant of a Circle, 
■ till its vertical Motion becomes Perpendicular^ 
' and having attain'd to its utmoft Speed fufr 
I iceirively, the forcer that rais'd it leaves it. 
I \ Secondly, As a fingle Force is the bell ; 

J he forcer which raifeth it (for Example, the 
Tand of the Artificer) lays faft hold on W, 
f the Handle of the Turn, which is immedi- 
} stely join'd to it, and moves t(^ether with 
"'l.j yfithwttivf.;ppetpg|itiDi\_Qf anx.Pbfta?' 
-■- PS' / 
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tc hinder or weaken their joint Motion 5 Shd 
confeqently they perforin their Lift, to thei 
beft Advantage. 

Thirdly^ The Motion of the Water upward^ 
being renderd Perpendicular, by the Curviiy 
of its Channel F^T,!!!!! inclining it th«t Way^ 
its Stream paflcth freely into t he up wardTube % 
(JFig*^) which is pWd juft over it, and is of 
the lame vertical Tendence 5 and is carry 'd ilp^ 
wards ever after, according to this its firft Direi- 
£lion J the better to preferve the projedile In> 
pulfe, already iniprefs'd into it. 

And not to fuffer its upright Motion to 
ceafe, or intermit, another Ladle of Water it 
immediately thruft up into it after the former^ 
by the fucceeding forcer -, and fo one aftef 
another-, quarterly ^ four of em R^S^T^ V, b^ihg 
affixt around the Ring of the Wheel Twhicii 
Ihuts up the upper Side of the Channel.; at equal 
Diftances •, to come all in play fuccefllvely at 
every Revolution, and render their Performs 
ahce perpetual. 

Fomiblj, As the faid Forcers, pafling (ucceC 
lively thro' the Channel, pulh up each- iti 
Portion of Water into the upper Tube, t6 be 
carry'd off at the Height defign'd : So refpe* 
ftively, by the fame iingle Motion, eath fucks 
upa proportionate Stream from theotherTobeZ, 
. fixt at the lower End thereof -, the Pond&ra^ 
tion of' the Atmofphere, forcing up (by itt 
Preffure upon the Superficies of a Pond, or River 
underneath) a competent Portion of Water, 
to fupply the Evacuation : Thus each Forcer 
at once, pulheth one Portion of Water before 
\te anAlucks another Draught after it. to make 
Ihe Sflpply, as well as the Evacuation, fuc- 

ceflivc 
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ceflive to a Perpetuity ; with all the Speed, 
and Fipedition imyginable. Now 

Fifth}], To hinder the Motion of Water from 

circulating ftngeiher with the Forcers which 

drive it) thro' the Body of the Engine, out 

of the upper End oi the Channel, back again 

,' into the lower, to perfeft the Circle. 

Fir^, Onihe trufivePart; when the Stream, 
which is thrufl: up the Channel, has fillM the 
Body of the Engine, it can follow the Motion 
of its Forcer, no longer that Way ; where 
all is full to nhftrudt its Paifage, and fo is 
compeird to afcend into the higher Tube, X, 
where it finds vent upwards, according to its 

frefent Direftion s and mounts more freely, 
, y the Energy of its former Impulfe, and 
with moil Eafe thrn' Water, as being "of the 
fame fluid Conftitution. Nor 

Secondly, Can the faid Repletion be evacuat" 
ed downwards, on the Suftion Part, into the 
• lower End of the Channel ; its Orifice being 
friut up fo clnfe by a Claugh, after the For- 
cer's Entrance into it, that Water cannot fal- 
low it that Wav ; and confequently, the 
Ladles prclling forwards into the Channel, 
muft needs leave a Vacuity therein behind it; 
to be fappi)''d from below with Water, hy 
the PrefUire of the Atmofphere, as aforefaidj 
to keep the Suition on Foot, as well as thft 
Protrufion, that the Operation, on both Paitf 
at once, may be render'd compleat, 
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■^Of the great Force, and Jorge 'Extent of this pro- 
' greffive Engine* Performance, 

■'T'O calculate the utmoft Reach of its 

' J Performance, both in Refpedt of Force, 
^»nd Extent ; Firit, horn, the Qiiantiiy of the 

"W^ater which it is capable to contain ; Second- 
^ly, from the Height it Js able to advance 

3b Stream, with Regard to the Force em- 
ploy 'd to raife it, and the Space of Time, 
-^herein the Work is to be accompliOi'd j it is 
^%t be coniider'd, 

P Firft, As to the ^anthy of the Stream j 
% greater may be rais'd, progreffively, hy tM» 

Sort of Engine, with Regard to the Smallncfi 
'rf its Size, than can be ejpedted from any 
^tnher ; as requiring to be no thicker, thaa 
"to contain a Tube of as large a Bore, as will 
' fuffice to convey the Current with a free Paflage; 
Jior of a greater Coifipafs, than to include a 
Wheel of a competent Circumference, to ad- 
mit of four Ladles at a pnrportionate Diftance 
from each other, to hold Water enough, as 
^:oiTerpQnding to their Height, and Breadth, 
■while it is lurn'd by a weak, and quick Hand : 
iiit in Cafe the Motion f e ftrong, and flow, as 
as a Water- Wheel ; this of the Engine may be 
«nlarg'd, to keep Pace with it, without any 
JVlteratjnn in other Refpedls. 

Secrmdlj, Concerning the Height, to which 

the ESkti of this Engine extends ; iince it 

A a may 
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may full fliort of its Pitch, either, Firft, 
the Lofs of too much Water, from the Preffuie 
of that Height ^ or. Secondly, the Force of 
theMovermay be as much weakcn'ti byFriflionj 
thcfe two Rubbs are to be remov'd out of 
the Way. 

Fhjl, As to Lofs of Water, from Preffore 
I,it f^ny Height; fincethe Eiilkof it isencreai'd 
according to all its three Dimeiifions, at once-, 
much more proportioiiably to its Surface, thau 
can poifibly be fqueez'd out of its Subftance ; 
efpecially, in Regard the Work in a lar^e 
tngine, may be as clofe jointed as in a finall 
one: Hence, tbjs Sort of Engine muft needs 
be the leaft Sufferer, of all other in that Kind) 
wh ch is capable of Enlargement, without 
Limit, and may contain' any Quantity of 
Water, whatfoever. 

Befides, fince the upper and lower Tubes, 
are fup\x3s'd to be affixt to the Box which in- 
cludes the Engine, foclofely 38 to hold Water 
all along from the Top to the Bottom ; and 
not one Drop can ifTue out of the Channel m- 
to it, which is fiU'd already and the higher 
the Water is raisM in the upper Tube, the 
greater is the Box's Reluflance to receive more : 
Hence all ihat is fpilt. mufl fall back again 
down the Channel into the lower Tube, which 
, cannot be confiderable, tho' the Prefliire be 
never fo nuich advanc'd ; lieing fhut up, both 
at the End, Bottom and Sides, by the Claugli 
and Forcers, as clofe as is poillble. 

Thirdly, provided the Force, which is dft 

fign'd to lift any Quantity of Water, bei 

proportion'd to its Weiglit ; no farther RMjari. 

is'tobehad to any incidental Friiion of tfie 

Forcen 
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Forcers upon the Sides and Bottom of the 
Channel, or cccafional Reluflance of the 
Claugh, to open anti fhut ; their Contrivance 
being fuchjthat noWeightof Water whatfoever,' 
can harden the former upon 'em, or defied the 
latter in the lead either Way ; nor add to 
their Friaion in any other RefpeS, than what 
properly belongs to their Aiis, which is al- 
ways allow'd, and fcarce accountable. 

t-afily. To alfign a competent Space of Time 
for the whole Performance ; Suilion being the 
firfliStep towards it, and Trufion the lafl: -, Na- 
ture itfelf (the Air being evacuated) makes 
the former Grath ; the Weight of the Atmo- 
fphere buoying up the Stream in the lower 
Tubes ufually, four or five Yards, on its own 
Accord ■, while Art accomplifheth the latter, 
by applying the Power of the firfl Mover to 
the Forcers themfelves ; fo fpeedily and effe- 
flually, as to Icfe neither Time nor Labour : 
One Gulp of Water, p'ufhing fucceflively ano- 
ther upwards before it, with the fame. Vigour 
and Celerity, no retarding Obftacle being 
permitted to interpofe. 

And forafmuch as to force any Qiiantity 

of Water to a determinate Height, with an 

equivalent Power, and a proportionate Space 

. of Time, by pure lifting, without any fenfi- 

■ He Impediment of Friflion, &c. befides the 

Weight of that dull Element, is all that Na- 

- ture will allow, or Art can contrive ; it re- 

_ mains only to be try'd, how this Theory will 

jbihe off in Praflice, with a commodious and 

"" riceable Application. 

jbtiwi..-, ^.i'^.'iA^i' -^'^-'- Sect. 
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Sect. iV. 

Of its fuitalk and commodious AppUcabitih, U 

^ Kinds of Ufes, 

THat this Ptogrefiive Sort of Engine a 
be more commodiouQy to all life*, 
every Occafioii ; it may be turn'd indiftetto 
ly, either by Wind, or Waterj Horfes, or Ml 
Hands i and by thefe either jointly, that 
by two, three, or all four ways at once j or 
each fevetally and apart, in diflirent C 
cumftanccs. 

Fir^, to fetch np its Stream out of the dtt 
fft Mines, by the Help of Gynn-Work plao 
ab^ve-g^ouna ; either Wind, Water, or Hi»i 
are ferviceable enough ; But Wind join' 
yilh Horfes, (forafmuchas both move horiaJI 
tally) fiiit heft together; the former, 
force; and the latter, "to regulate their ji 
Motion i the Wind, by heightning it at evq 
Blaft ; and Horfes, by abating it again to 
conftant rate ; and holding out better (by tl 
" lafement of thole repeated Blafts) for who 
Days at once, than to be kept to the utnM 
Stretch of their Draught (as is ufual) foti^^ 
Hours Space together. 

Secondly, It ferves aa well for drainingFei 
and m^rihy Grounds i and is turn'd either hi 
rizontally, or vertically, hy the Impulfe tfa 
(Wind i and being capable to be enlari-'d 
'Will, in Proportion to the Sails that dnve 
'twill difcharge any Quantity of Water wb_ 
foever ; and the greater it is, ftiU the betW 
indefinitely, if all things elfe be proportionatft 
7Ml 
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Thirdly^ It is no lefs accommodated to Ships 
of any Burden \ its Bulk being fmall, mA 
Parts comj^adl, to be eafily managed ^ and 
withal itsFigure, cubical, to be fix'd wherever 
it is placed 5 and may be ply'd by- many Hand$ 
at once, to do the Work of as many Pumps, 
with one fingle Motion s and may be play'd 
either above Decks, where Suction alone will 
luflBce, as in Merchant-Ships ^ or elie in Men 
of War below 'em, by the Help of ProtrufioQ 
added thereto, to keep both itfelf and its Ma^ 
nagers out of Gun-ihot ^ and if the Top of itp 
Tube chance to be knock'd off above W atei; 
it may be as eafily fupply'd by another, as % 
Candle may be fet in a Candleftick. 

Fourthly, It is able to fupply Towns, Ca» . 
ftles, &c. of the loftieft Situation, at one Lift ^ 
and to furnifh 'em with a con^petent Stream, 
by one and the fame fingle Motion 5 encreafing 
its Force, and exhibiting its Capacity, at once^ 
by all th^ Manners and Means above- mentioned : 
But to the greateft Advantage, and with the 
moft effeftual Application, when it is turn'd 
by a Water-Wheel, fo proportioned to its own, 
that both may move concentrically together at 
the fame rate 5 their Axes being fo conjoined 
by fquare Hoo^, that each may carry the other 
along with it, withoiit any interpofing 
Impediments \ which, being all remov'd, 
leave no Poffibility for. Art or Induftry ta 
improve the Operation, or heighten the Per- 
formance. 

Lafily^ One, and the fame individual Engine 

may, on Occafion, be convey 'd from Place to 

Place, to fupply thofe feveral Offices fuccef- 

fivel/^ and be fitted and refitted for Service, 

' ' . in 
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in a few Hours Space : And, whereas others 
feldom exceed five Tmis per Hour, to twenty 
Yards ; this may raife filty Tuns in the fame 
rpace of Time, full fifty Fathoms-, yet nei- 
ther for Bulk, nor AVeight, ciceed a Waggonr 

i (.oad. 

\^ Such are the diftingnitliing Perfedions and 
Advantages of Operation, Performance, and 
Application, which this Progreflive Machine 
performs above the reft, that none can reach it 
in any refpeft : But to make 'em more r& 

■ markable, by the contrary Defers which theft 
fiiftain, and the Impediments wherewith they 
•re pefterd, and render'd lefs efFeftual ■, they 
come now to be recounted, and deliver'd in 
their natural Order, in the next Chapter. 
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CHAP. II. 

Of the Impedimerts, and DefcSs of all Water- 
Engines, the Progrejive Sort excepted. 

fjllnce all the Difadvantages of other 
Endives are manifeftly occafion'd by 
their feveral Deviations from the 
aforefaid Progreifive Tra£t, which is 
' the ihbrteft, readieft. and of beft Performance 
polTible : They are (for Brevity 'and Clearnefs) 
to be recounted as fuch ; by ihewjng at 
every Siep, how they defied: from it ^ and 
what Accident occafion'd it, in a kind of natu- 
ral Order. 
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Sect. I. 

FIrfi, In regard we find Buckets to be of great- 
er Antiquity, for drawing Water out of 
Fountains, than Pumps -, and to be of more 
Plainnefs, and lefs Art: We begin with the 
Confideration of Gynns, and Whimteys that 
make ufe of em ; and it is to be remark'd for 
Ifteir Advantage, that they fpend too much 
'TJimein Filling and Emptying, to be expedi- 
tious ; Whereas the laid Progrelllve Evgine is 
always full, and overflows, fo as to lofe no 
Time on either Account. Agaiii, If their Lift 
be taken friim a great Depth, much of their 
Load 
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Load is loft in the Carriage v but in the Pro- 
grellive Way, it the Tube prove ftaanch, not 
one Drop is fpilt from the Bottom to the Topi 
afterall, their alternate Returns are unmanage- 
able, either by Wind, or "Watery whereas thil 
Sort complies with both, either together or 

Secondly, The Churn-Pump, which is the 
plai left, and moll commonly ufed, altho' it 
both fucks and lilts its whole Stream, from 
Bottom to Top (as the Progrelfive does) « 
every Stroke; yet withal it intermits halfitt 
Time in both Kefpetts, while its Sucker ftoopi 
to fetch up a new .Supply, for which the Pro- 
grelTive Forcers have no Occafion, 

And the Chain-Pump, in a farther Accord 
w th our tvgive, at one Draught both fucksand 
lifts its whole Burden, with a continual Pro" 
greflion ; but withal is fu choak'd up with in 
Saucers, and overloaded with its Chain, both 
ivhich fo rake the Infide of the Tube, from the 
one End to the other, that 'tis but of a fcant 
and heavy Performance ; Whereas in ours, one 
Ladle of Water inceflantlyforceth up another, 
without IntermilTion. 

Thirdly Concerning Tnifive- Pumps, which 
drive the Water downwards, to fetch it up again 
hf Rebound ; they are difadvantageoufly made 
ufe oi hyW^ater-Evgives, as being defign'd folely 
fcr raifing its Flus, fromfome lower Situation 
ofGronnd, up to a higher: For, bythisMeani, 
half of their Labour is loH, as well as their 
Time ; the greateft Part of their Force, being 
difcharg'd againft the Bottoms of their Troughss 
and the brilTcefl: Part of their Pulfes beiiig 
broken by their Repulfe from 'em, before tbi 
Re- 
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Kefiilt of the Stream, can be coniiderably re- 
advanced. 

Nay, the Pulfes of thofe Protufive Pumps 
being perpendicular, and the Motion of the 
impeird Streams fuck'd into their Cylinders, 
and pufh'd out again. Horizontal j much of 
the imprefs Power is loft, both thofe Ways 1 
As an Arrow, by every Glance, lofeth both its 
Strength and Speed -, and a Cannon-Ball, after 
the firft Graze upon the Surface of Water, can 
do the adverfe Ship'little Harm ; So the Forcer, 
being deprefs'd by a curved Line, mufl: ftagger 
all the while, and give but a ftumbling Stroke 
after all : Whereas in the Progrelfive Way, 
the Forcers, how crooked foever the Channel 
be, which conveys the Water out of the lower 
Tube into the higher, (their Motion being cir- 
cular) ftill purfue their Streams at rights, thro' 
the fame Path ; without the leaft Diminution 
of their Pulfes, to render 'em lefs efFedual. 

Fuvrthly, Forafmuch as cyery Ounce of 
XP eight, added to the Forcer, requires an Over- 
plus of Strength, to fetch it as fpeedily up a- 
gain : Hence it is a "great Miftake, to beat 
down the Water with pondrous Malls, to make 
a correfpondentRefult ! and meelyferves to re- 
double the Forcer's Mifappiication, to brandifh 
each Log of Wood in the Air, inftcad of affe^- 
ing the Water more effeflually ; A Method 
much different from our Progreflive ConduS, 
whofe Engine-Wheel is light, and equiponderous 
on all Sides, and every Ladle hath its Oppofite 
for a Counterpoife. 

Fifthly, When thofe folid Hammers are ex- 
changed for hollowCylindersof Metal, to Aide 
gently up and down at every Stroke, the one 
B b within 
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within the other ; if the Motion be finglc, it 1'^ 
lofeth, as abovtfaid, halt its Time and La- 
bour ^ and ill cafe it be double that the Forcer, J,'- 
at the one End oi their Libration, may pulh, 
while the other withdiaws reciprocally ; How- 
ever, in the Interval ot their exchange ot Office), 
their common Stream is left at a ftop, for I 
redoubled Force to reftore its former Speedi 
which gives a fudden Jerk to the Tube, which 
muft be fortified to fuftain it : A Counter-but 
not incident to our ProgreiYive Conduit. 

And, if the faid Pumps be multiply 'd, and 
the Stream be divided refpeftively, to render 
their common Current perpetual, and conftant, 
by a regular Confluence ot their Rills, to re- 
plenilh it -, yet withal,- by intermitting a 
fucceirively, to operate one after another, they 

" become a more conftant, and lafting Impem- 
ment ^ every one of thofe Rills, how finall and 
minute focver ; holding the firft Force in fu- 
fpencc, in reference to its one Part, while it 
eipefts a new Supply of Stream, after every 
Stroke : Befides, the great Difficulty to drive 
'em fingly each thro its flender Pipe, their 
Frixion and Adhefion to its Sides, being en- 
creas'd in Proportion to their Surtace, fromtheit 
manifold Divifion ; which the Progreffive Tora 
rever requires, being capable to hold any 
Quantity of Stream, and to manage it witS- 
out Infermifiion. 

finally^ To have Recourfe to Plurality rf 
Lifts, in any Cafe, is a falfe Step; iinceoDB 
fingleProgreiTive Engine wou'd, at once, tnoant 
the largefl. Stream, to the greatefl Height, widl 
leaft Labour: Again, to prepare a new Engin* 
for every Lift, would (befides the Pains anl 
Charges) 
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Charges) have the Energy of the fiiH: Impulfe, 
to renew at every Turn; and to ftretch it be- 
yond its ftinted Pitch, were to acfumulafe ail 
the aforefaid Incumbrances, till they became ■ 
infuperalle : And to be acquitted from 'em on 
any other Account, wou d be a TalTc impradtica- 
ble; fince the beft of every Sort, have lieen 
ever otnoxious to all, ormoftof thofe Rubbs, 
as will plainly appenr by the following In- 
ftances. 



Sect. II. 

Hqv> obnoxious the bejl Water- Engines, of other 
Sorts, are to the above-meiitioiid Itn^edmeKts ; 
Jhevn by Examples. 

TO Inftance thofe Two Water-Enginei^ 
which chiefly fiirnifh the Captial Cities 
of our Nation, Tok and Londov -, which were 
doubtlefs accounted the bcft eitant for that 
Puri)ofe, when they were made ; and that ftu- 
pendious one, at Marley, which the World fo 
much admires. 

It is ren^arkable, that all Three fiumble, at 

the firft Step, upon Trufive-Pumps ^ which, 

'■ like Boat-Men, look one Way, and Row the 

other ; and fpend the Erifknefs of their Strokes 

againft the Bottoms of their Troughs, before 

■i their Streams (which are beaten downwards at 

' rights) can make their Returns upwards again, 

■ by Refult; which, being but a Secondary Mo- 

!- tion, mnft be both retarded and enfeebled by 

* theRepulfe. .; . 

Bb 2 Fhrfi, 
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Fhfi, As to that at Tori ; befide theAwkward- 
nels ot its Strokes, to braodifh Three Loggs of 
Wood, of loco PouniJ Weight a-pjece 5 asth«t 
■ Weight little avails to ftiarpen their Force (the 
Crank they hang at, having a Counter- Pcife of 
equal Weight on the other Arm, to hinder it 
yet their Hquilibrity leirens not their Weight, 
iwr awakes their lluggifh Reluilance, to be 
tofi'd up and down at once, by the fame Mo- 
tion ; which is retarded at all Times, both 
Ways alike. 

And, whereas that Machine under London- 
Bridge (befide the Weight of Water which they 
engage to raife) has Siiteen Pumps, to lie 
hoifted up and down at the fame rate, by e- 
- very Revolution ■, fo much to the Difadvantage 
of its Performance, that, as the one, without 
thofc Pumps, wou'd raife more Stream with 
one Water- Wheel, than it does at prelentwith 
two i fo the other, without thofe Loggs of 
Wood, would do more with two Horfes, than it 
does now with feven. 

And what additional Pains a J/^ater-Et^me 
muft take, to advance its Talk to fo great t 
Height, as to require more Lifts than onci- 
and how it is to be accouter'd for that Purpof^ 
will beft appear by 

A Defcrjpion of the Water-Engine, at Marl^i' 
HI France, wx. 

" It is a. Machine, that, by the Force d 
" Fourteen Water-Wheels, of Thirty Foot 
*' Diameter, forceth Water 450 Foot high at 
" threeLifts, byWay of ProtiufioUi the Tubes 
*' not rifing perpendicularly, but lying along 
"the 
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^Lthe Side of a Hill; at Icalt half a Mile in 

1^^ Length : The Pumps ate mov d by the Help 

II "■ of two Cranks, put upon the Axis of each 

" Water- Wheel i which, by the Helpof 2?oc 

" Pieces of Timber, mov'd vertically, gives a 

" Stroke of four Foot, at the Diftance men- 

" tion'd, to the Tumps; At each End of thofe 

" Pieces of Timber, that move vertically, 

" there pafieth a Barr of Iron of five Inches 

" broad, and'{-of an Inch thick j and there 

" pallecli two of thofe Bars ot Iron, from e- 

" very Water- Wheel, to the diftance of half a 

*' Mile. 

'So vaft, and manifold arc the Appendices of 
this ftupendious Machine, fuperaddcd to the 
abovefaid Impediments; and fo much Pains is 
taken, to acquit its Charge at three Lifts, by 
the Help of fo many Water-Wheels, and of fo 
large a Size ; as to tugg and puQi, each a Pair 
^of thofe maiUveBars of Iron, tack'd to a vaft 
Number of Timber-Loggs, backward and for- 
• ward, for half a Milein Length, at every Re- - 
volution, with a Quicknefs proportionate, "cii- 
fcarce credible. 

But withal, to fetch up three Sets of Pumps, 
and ftamp 'em down again with the fame 
Exiflfnefs, four Foot at every Stroke 5 and 
thefe to rowfe up refpedtively their lazy 
Streams, with the like Vivacity, from a pro- 
found Reft ; the Energy of their Projedtile Im- 
pulfe being loft, before they make. their Re- 
turn; this feems to exceed all Human Com- 
preheniTon, how it can be finally perform'd. 

Now, whereas the Author of the faid De- 

fcription, after full View of the faid Machine 

it itM, and how it operated according to every 

Parti 



Description of an Engine, 
Pdit i told me, that 'twas writ to let me fee 
that the " Force was all mifapply'd -, and to 
** know my Opinion, Whether an Engine of 
*' this PtogteiVive Sort might be p^opos'd, to 
" raife Water to the faid Height, atoneLift; 
** and if it cou'd be done at once, without the 
, " Lofs of too much Water, by the PrefTure of 
** that Height \ he did lielieve one Water- 
** Wheel would raife more than all their 
*• fourteen \ the Charge of Repairs being im- 
" menfc. 

To remove the fole Occafion of his Doubt, 
being the Lofs of too much Water : 

Hrfi, An Engine of this Sort, bang not rc- 
ftrain'd to any Size of Bore, as others be. may 
hold Water enough j and the more, with the 
leafl Lofs in Proportion, from the PrefTure at 
whatever Height, as aforefaid : Befides, the 
Box, which includes the Engine itfelf, fofhuts 
op the Channel from without, that no Water 
can iiTue forth that Way ; and the Ladles fit' j 
-it fo eiadly within, that as little can fall back J 
into the Tube uilderneath. " 

Moreover, the faid Box, which contains the 
Engine, and fiiftains the PrefTure of theWaterj 
and the Forcers, which drive it to its greateft 
Height i as alfo the Tubes which convey it 
thither, areallat once much alleviated oftheii 
Burthen ; the Stream dill tending Upwards, 
with a conflant and equal Courfe j whilft that 
at Marley, falling into Dead- Water after every 
Stroke, the Jerks they fuffer are infuppoit- 
able. 



Nov, 



to fetch Water out of the Deep. 

Now, forafmuch as the fole Motive, the 
Obferver of that vaft Machine had, to let me 
fee that the Force was all mifapply'd, was to 
know my Opinion, whether an Engine of out 
Progrefiive Sort might be- propos'd, to raife 
Water to that Height, at one Lift i it remains 
to gratify his Enquiry, with 
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CHAP. in. 

A Bi'ief Account, boa the Mifapplicatiojt of tbt 
Foice, IV other Water- Engines, is reSijiei to 
the bejf Advantage in tbh Progrejive one, hat 
advancd. 

Since Wflferfw^^iKej of all Sorts, WhedM i 
'j they be wnnight bj^ Suftjon or Tm- 
I lion, make ufe of Pumps of their re- 
' fpcitive Kinds, and apply theit Force 
in performing their Office, after as different a 
Manner: To begin with thofe that are the 
jnoft plffin and limple, and proceed to the 
reft. 

Firji, The Churn Pump has this Advantage 
above its FelSf'Ws, to fuck up its whole Portion 
of Water, one Part of its Drought, and lift it 
up the other at once, by the fame perpendi- 
cular Stroke ; yet, notwithftanding, fpends. 
half itsTime, and nolcfs of its Current, while 
it ftoops to feich up a frefh Supply, to renew 
its Stream ; A double Misfortune incident to 
" al! other Pumps, and the fw^fwei that make ufe 
of 'em ; as allneccfrarily do,thisProgreffiveoM 
excepted : For, i 

To take off this Impediment, of fetching up< 
filch Supplies by Way of Prevention, the' 
PreiTure of the Atmofphcre upon theSurfececf 
theFountainj &c, underneathj ra'leth a plen- 
2 tiful 
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ul Stream up the lower Tube, iuto the Chan- 
fclof the Ek^iks, on its own accord ; where 
te Forcers conftantly receive it, and hoift it 
) progreflively, into the higher; which con- 
:ys it forward to the Place defign'd, with a 
mtinued Stream, from the Bottom to the Top 
FitsCourfe, where it is finally difpofed of to 
je Ufe intended. 

[Secondly, As to Trufive- Pumps, which are 
Bploy'd to force Water to higher Situations j 
1 regard they deprefs its Surface, which is 
rais'd again by Refult j the Stroke is fo adverfe 
to the intended Rife of the Stream, that the 
Subftance of it is loft, and only the Shadow 
remains: And, forafmuch as the Stream is 
drawn into the Cylinder of the Pump, on the 
one Side, and fqueez'd out on the other, hori- 
zontally ; the Stroke being periiendicular, and 
tranfverfe to the Performance,, maft needs re- 
tard and weaken it in a great meafure : And if 
Weight be added to the Forcer, to haften and 
fharpen its Fall ^ this only aggravates the Ira- 
pediment, to fetch it up again. 

Whereas it is remarkable, that, altho' the 
circular Motion of the Forcers deflefls the 
riling Stream from its former Direction, at its 
Entrance out of the lower Tube into the Chan- 
nel i yet withal it keeps the Flui thereof to' a 
conftant rate, without any Abatement, the 
Channel being a quarter of the Circumference 
of aCircle : And by turning about their common 
Axis, they purfue its Flui clofe, according to 
the fame Diredjon ; and at laft reftore it again 
to its Upright Courfe, with all the Eafe and 
Expedition imaginable. 

Cc TMrdly, 
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Thirdly, Pumps of both Sorts, whether they 
work bySuftion or Trufion, fuffer the Flux of 
their Streams to intermit, and their Cunents 
to refcttle into dead U'ater ; not to be revivd 
without as ftrong a Stroke, as animated 'em 
before ^ nnr to recover their former Speed, but 
in an equal Space of Time, nor ever to the 
fame Degree, the augmenting Water ftill grow- 
ing ijiore ponderous, than to be tofs'd up and 
down between Stroke and Stroke ^ and fo b^ 
comes fij'd af laft, by its Adhefion to a longer 
Space of Tube; that, alter all, either the 
Power of the firft Mover is at a ftand 5 or 
the Refinance of all the faid Impediment* 
being too obflinate to be enforc'd ^ the Tubes, 
by the impetuous Jerks of their Rencounter, 
are broken in Pieces. 

Whereas to prevent, at once, all the ill 
Confequences of this intermitting Diftemper, 
the Prt^reffive Forcers ftill keep their Currents 
alive, and to an equal Speed, let their S|reanu 
grow never fo ponderous : If the Force of the 
Movers be heightened proportion ably to the 
height of 'em 5 and if the Tubes be wide 
enough, the Adhefion to 'em, while the Motion 
isconftant, and of the fame Tendence (let the 
THeight beenaeas'd never fo much) will do little 
term. 

Fourthly, To eafe the faid Intermitting Di- 
ftemper, but not perfect the Cure 5 when the 
main Stream is divided into fmall Rills, and 
'thefe are driven fuccelfively in one common 
[ Channel, the Flux of the Current becomes 
Trogrefrive ■, yet thofe Rills retaining each, for 
half its Time, their refpeilive Intervals till 
their Conjunflion -, and all coming in play at 
c\'ery 
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rvery Revolution, they become jointly as con- 
'nnt, and as tailing an Impediment to their 
iMiimon Stream, as before s and exerting their 
terformances but one at once, they weaken 
Od retard it to that Degree, as to reach no 
ofiderable Height, tho' never fo much en- 
cced by the Power ol the firft Mover, 
■ A Truth, which the ingenious M.t.SorocoU 
fas fo fenfible of, as to its m-ft Part, that, when 
; finall Bore of his Trufive Pumps, oblig'd 
n to make ufe of no fewer than fiiteen, to 
fcpply with U'ater fo confiderable a Part of 
\midort, he took care to reduce 'em to a four- 
laid Stream^ and to re-unite thefe in one, to 
(ender the whole progreflive, without Inter- 
Ijifiion ■■ And that the Water might rowl with 
lore freedom within ittelf, up a Tube of the 
largeft Capacity : This, I fay, gave Eafe to 
the aforefaid intermitting Diftemperi and fuf- 
ficiently accommodated his Ergivt to a Lo7idon 
Situation, that required not above twenty or 
thirty Yari's of Height, to furni(h it; : But to 
have perfcfted the Cure to a hundred Yards 
higher, he niuft have re-united all his (iiteen 
Streams into one, and his Pumps accordingly, 
for the fame Reafon; For 

Finally, It was found more feafible at Mar- 
ley, to raife Water by Protrufion, 450 Foot (or 
thrice fifty Yards) at three Lifts, with fo 
many Ranks of Pumps, and by the Help 
of twenty eight Barrs of Iron, and 2500 
Pieces of Timber ^ than to encounter a Com- 
plication of all the aforefaid Impediments, 
at a greater Height than fifty Yards at a Lift ; 
For, altho' each of 'em apart, had necefla- 
rily either dimioifti'd the CXuantity of th^ 
, Cc 2 Stream, 
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Stream, or cut fhort the Height whereto it 
ought to be rais'd; yet more Force wou'd, 
in Come meafure, have furnioanted the Di£ 
ficulty; but all being combiii'd to enforce 
one aiioiher. wou'd have reiider'd the Operation 
imprnilicable, in every Refpcft, by any Mfr 
chanical Power whatfoevelr. 

How much more expedient had it thert 
fore been, lor fnving of lime, Labour, and 
Chai^eM i to have waved all Thought of fo 
awkward intermittirg Pumps, as pefter'd that 
Work, with fuch ufelcfs Lumber of Iron, 
and Timber, that attended 'em ^ and inftead 
of 'em to have re-a(Tumed a Tube, capableof 
holding their whole Stock of Water ; and fl 
Water-wheel of Force, to raife it to that 
ftated Height at one Lift -, by the Affift- 
ance of a I'uitable Progreflive Evgive \ which, 
being rid of all the abovemention'd Impe^ 
oinifnts, woit'd have had nothing left, beflde 
Vcight rf Water, to have fuppnrted, andj 
ftruggVd .with. '\ 

This being fuppos'd, the Qiiantity of tlrti 
Wgter, and the Height of its Adviint-e, wou'd 
have held this Proportion to the Force ap- 
piy'd -, (hat, if one Horfe cou'd raife ten Ton 
per Hour tweiity.five Yards (which is pradi- 
f;!ible,) twi* Horfes wou'd raife the fame 
fifty Yards; four Horfes, a hundred Yards j 
*nd fit Worfts, a hundred and fifty Yardsj 
which is the ftated Height _ e.tM.irley: And 
this Computation, being tranfver'd 5 to what 
Weight one Horfe wou'd advance ten Ton an 
Hour, two Horfes wou'd lift twenty Toiii 
three Horfes, ihirty Ton; and fo proereffive- 
Vfi So that the Hi Horfes, which rais'd ten 
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7on ger Hour, at Marlej, douWd, wou'd fiir- 
Kiiih twenty Ton per Hour ; eighteen Horfes, 
■ihirty Ton per Hour ■, and twenty-four Horfes, 
ferty Ton to the faid Height: And, if the 
IForce of twenty-four Horfes, be equivolent to 
Vhat of one Water-wheel of thirty Foot Dia- 
meter ; it wou'd raife as much Water, as 
fourteen do at prefent : But the Quantity 
actually rais'd there, and this Equivalence be- 
ing" unknown, we are ftill left in the Dark: 
But if it be true (which is credibly report- 
ed) that the whole Stream is convey 'd from 
- Marley, to WerfaiUes, by a Tube of only eight 
Inches Bore ^ we may reft well alfiird, that 
an Erglve of four Foot Square, and one Foot 
thick, wou'd fiiffice to raife the fame from the 
River Sehe, at the Bottom of the Hill, up 
to the Top of it ^ the Force, that at urelent 
is employed to do thejobb, is fo wholly mif- 
apply'd. 

Fivally, Forafmuch as the firfl Chapter of 
this Treatife, hath difplay'd the diftinguilh- 
ing Perfedlions, and Advantages of this Pro- 
grelTive Sort of Watit-Evf^im, above all o- 
thers, iijs:. The unparallell'd Plainnels and 
Compaftnefs of its Struflure, the Eafe and 
Efficacy of its Operation ■, the large and 
boundlefs Extent of its Performance, and 
commodious ^Application to all Manner of 
Ufes : And the two foltowing Chapters, 
have difentangled and freed it from all 
thofe Defefls , and Incumbrances, incident 
to all the faid Sorts, to their great Dif- 
advantage, and prejudice in all thofe Re- 
2 fpefls : 



240 Defmption of an Engine, 

fpcds : It remains to conclude, That it \ 
the abfolutc Mafter-piece of the whole 
and fo compleatly perleft in every refped 
as to be capable of doing oiir Nation M 
ter Service, both by Sea and Land, than a) 
— the reft. I 
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